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War Department, 
The Adjutant General's Office, 

Washington, June 19, 1917. 

To all officers of the Army: 

You are advised tkat this and all subsequent documents of a simi- 
lar character, which may be furnished to you from this office, are to 
be regarded as strictly confidential. They are to be kept at all 
times in your personal possession, and are not to be copied, nor are 
any parts of their contents to be communicated either directly or 
indirectly to the press, nor to any persons not in the military or naval 
service of the United States. In Europe these documents are not 
to be carried into the front line trenches, nor farther to the front 
than the usual post of the officers to whom issued. 

Strict compliance with this injunction is enjoined upon every 
officer into whose hands any of these confidential documents may 
come. 

By order of the Secretary of War: 

H. P. McCain, 
The Adjutant General. 
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NOTES ON THE EMPLOYMENT OF MACHINE GUNS IN 
DESERT WARFARE. 



1. Control. — The general experience has been that the control of 
more than two guns in action is almost always impossible. This 
bears out the general experience of machine gunners throughout 
the war. 

2. Stoppages and action of sand—Vichers. — With the Vickers 
guns the only trouble experienced was that when the guns were 
mounted in the "Low position," sand was sucked up into the 
mechanism through the ejection opening on the underside of the 
breech casing. This was remedied in some cases by putting a coat 
under the gun. 

Maxim. — A careful consideration of all the reports received 
from the different units shows that the amount of trouble experienced 
from stoppages was by no means excessive. In many cases no 
trouble whatever occurred, and where difficulties did occur they 
could almost always be traced to two causes: 

(1) The action of sand, and 

(2) The condition of the locks and the lack of spare parts. 

As regards the action of sand— as in the case of the Lewis guns — 
it was obvious that where the trouble from this cause had been 
foreseen and special precautions had been taken, its ill effects were 
largely minimized . The following quotation is of interest as b earing 
out this statement: "No special difficulties were encountered 
owing to the action of sand in the mechanism, as we were able to 
keep the guns practically clear of sand by exercising a reasonable 
amount of care. The guns were examined and cleaned on every 
possible occasion.' ' 

Except when actually in action guns should invariably be kept 
covered whether on the move or in camp. Bags made from light 
canvas or any other suitable material can be improvised for this 
purpose. It should be remembered, however, that guns kept in 
this way for any length of time need frequent attention; otherwise 
they very quickly rust. In emplacements, blinds, where provided, 
should be kept down whenever possible. Special precautions 
should be taken whenever the wind is blowing. 
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The trouble caused by sand can be considered under three head- 
ings, viz: 

(1) Its action in the lock; (2) its action in the feed block; and 
(3) its action in the belt. 

(1) The lock. — Locks should not be kept dry but covered with 
a thin film of oil. A wipe over with an oily rag is all that is necessary . 
The spare lock should be kept in its wallet until actually required. 
Any loss of time in changing locks is amply repaid by the fresh lock 
being fit for use. 

(2) The feed block. — The above remarks are equally applicable 
to feed blocks, special attention being paid, as far as oil is concerned, 
to the action of the slide. 

(3) The belts — The greatest care should be taken to keep the 
boxes and belts free from sand. This precaution is specially neces- 
sary just after a belt has been fired. What usually happens is 
that the used portion of the belt is allowed to fall into the sand on 
one side of the gun, while the box when empty is thrown aside on the 
other, getting half filled with sand in the process. The belt is then 
at once refilled and put back into the sandy box. More sand is 
worked into the belt in the process of refilling. It is from this 
source that sand finds its way into the feed blocks causing sluggish 
feed and trouble with the upper pawls, and hence stoppage in the 
fourth position. 

Too much care can not be taken in the correct filling and over- 
hauling of belts. The latter duty should be carried out by Nos. 3 
and 4 during action. It must be remembered that, however accu- 
rately a belt may have been filled before moving off, it is quite 
possible for a few hours on a pack saddle to render it quite incapable 
of being fired without stoppages. 

Prolonged stoppages. — These were generally caused by broken 
cotter pins. This stoppage seems to have occurred to an absolutely 
inexplicable extent, supposing that the right sized cotter pin was 
used. It must be remembered that when washers are taken into 
use the correct size cotter pin must be used with them; this pre- 
caution is most essential, otherwise breakages are sure to occur. The 
length of the connecting rod should be continually tested by the 
artificers. 

In the event of a No. 3 stoppage occurring and of the cover being 
opened to investigate the cause, the horns of the extractor should 
always be forced down to remedy this defect. Any attempt to 
pull them up may lead to an explosion of the cartridge and a resulting 
accident. 
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Every effort should be made by company commanders to insure 
that the sections are as complete as possible in spare parts and 
particularly in spare locks. In the event of failure to obtain the 
necessary articles, the company commanders should report the fact 
to superior authority. 

3. Transport. — Pack transport was generally used and appears 
to have been satisfactory. The weight a horse or mule can carry 
in heavy sand and the best method of packing to avoid any danger 
of chafing are matters to which company commanders should pay 
the closest attention. 

4. Ammunition supply. — Pack animals supplemented when 
necessary by camels and limbered wagons appear to have been 
generally used. Careful arrangements seem to have been made by 
all company commanders to insure the continuity of their supply, 
and the results appear to have been successful in all cases. Too 
much emphasis can not be laid on the necessity for these arrange- 
ments by all M.G. officers. 

5. Combined sights. — Combined sights with two guns were used 
with good results on several occasions. Two instances occur illus- 
trating a right and a wrong method of using this form of fire. 

(a) Indirect fire with combined sights was used by one section 
to search the reverse slope of a hill. This proceeding is very sound, 
and the officer notes in his report that though observation could not 
be obtained "the Turks came out." 

(6) Another officer reports that he used combined sights "to 
obtain the range." Combined sights are useless for this purpose. 

6. Indirect fire. — Indirect fire was seldom employed, bnt oppor- 
tunities for the use of this method of fire will occur in future. All 
sections should be instructed in the "Graticule" and "Spirit level " 
methods which are very simply and quickly employed in action. 

7. Cooperation between M.G. companies and Lewis gun detach- 
ments. — Cooperation appears to have been attained in several cases, 
but is not yet sufficiently general. M.G. company and section 
officers should give the most careful study to this question both in 
attack and defense, for it is only by the complete cooperation of all 
arms that success can be attained. This cooperation should nowhere 
be closer than between the machine gunners and Lewis gunners, 
whose methods, up to a certain point, are similar, and therefore make 
mutual understanding easy. 

8. Overhead covering fire. — Overhead covering fire was used on 
many occasions, the "Tangent eight method" being that most 
commonly employed. All ranks should be instructed in the use of 
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this method, which is of the greatest assistance whenever the control 
passes from the officer to the No. 1 at the gun. It should be remem- 
bered that the "card and string" method, used in conjunction with 
it, enables the section officer to insure that his No. l's are preserving 
the correct "angle of safety." 

9. Emplacements. — Great care must be taken in deciding whether 
overhead cover should be provided or not. It must always be 
remembered that although such cover is of the greatest value against 
shrapnel and bullets, it is useless against a direct hit from a heavy 
shell, and that an emplacement which has been detected, either 
from the enemy's position or from aircraft reconnaissance, will 
most certainly be subjected to bombardment and probably 
destroyed. Several instances of this actually occurred during the 
operations of last August. Many officers mention in their reports 
that the scrubby "tumps," which are common in some localities, 
can easily and quickly be converted into emplacements in which 
guns are quite indistinguishable, and they say that guns which have 
been brought forward to a "position of readiness " are far safer when 
kept in these than when on the reverse slopes of hills or in valleys, 
both of which were always heavily shelled. Light overhead cover 
on which pieces of scrub were planted would in these cases be of 
great protection against hostile aircraft reconnaissance. Great care 
must be taken in cases where emplacements are furnished with 
overhead cover that the latter is high enough for the cover to be 
lifted and the lock and feed block removed if necessary. This 
should always be tested at once on taking over emplacements from 



Loopholes should be blinded when the gun is not actually in use. 
Care must be taken that they are of sufficient size not to restrict the 
field of fire of the guns. 

10. Horsemanship. — Since rapid reconnaissance is essential in 
all machine-gun tactics, officers commanding companies should 
insure that all their section officers are sufficiently expert horsemen 
to enable them to make full use of the chargers at their disposal. 

11. Spare barrels. — Several extemporized methods of carrying 
the spare barrel were observed. It is absolutely necessary that 
some dust-proof covering or box should be provided for this article 
when pack transport is employed. 

12. Sledges. — Frequent attention is drawn in officers' reports to 
the long distances which guns had to be carried owing to the lack of 
cover for transport animals. It is thought that some light form of 



other troops. 
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sledge might be of use in desert warfare, and experiments in this 
direction might well be worth undertaking. 

13. Fire. — An idea appears to have arisen in some quarters that 
the machine gun is best adapted for enfilade fire, the Lewis gun for 
direct fire. The second part of the theory is entirely false. Machine 
guns of whatever description should always attempt to obtain 
oblique or when possible enfilade fire for which they are peculiarly 
adapted. The mistake may perhaps have arisen from the fact that 
the arrangement of guns advocated for the defense of a position is 
that the machine guns should form the "Belt of fire " while the Lewis 
guns cover avenues of approach which are, from the conformation 
of the ground, protected from the fire of the former. This often 
leads to the Lewis guns having to be employed to bring a direct fire 
to bear down such approaches, but this is always a matter of necessity 
and not of choice. 

14. Command. — As some doubts seem still to exist on the matter 
the following decision as regards the command of machine-gun 
sections may be of help to M.G. officers and others: "M.G. sections 
detached from their company and ordered to cooperate with any 
body of troops are under the orders of the officer commanding those 
troops, and the company commander can not move or take away any 
such sections without the permission of that officer or a direct order 
from the brigadier. The M.G. company commander may give his 
advice as to the use or disposition of such sections, but the responsi- 
bility as to whether or not he takes that advice rests with the com- 
mander of the troops. Sections held in reserve or detailed for special 
duties are under the orders of the M.G. company commander." 
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HOTCHKISS AND LEWIS GUN COURSES. 

Part I . — Instructiona I . 

[To be fired at a ranee of 25 yards. Target, Instructional Machine Gun Target, 
plate 35, Musketry Instructions, Part II. J 



No. 



Nature of practice. 



Rounds. 



Method of conducting and object of practice. 



Holding.. 
....do.... 

Grouping. 
....do.... 



Application. 



Distribution b y 
groups (along a 
line). 



Distribution b y 
swinging. 



Rectification o f 
stoppages. 



12 



30 



30 



Single shots. To accustom the firer to the 
gun, and assist in obtaining the correct set- 
ting of the Hotchldss gas regulator. 

Rapid, in two groups of 6 rounds each on dif- 
ferent figures. To accustom the firer to the 
gun, grouping, and correct tension of the re- 
turn spring. XHotchkiss gas regulator.) 

Single shots. To teach importance of con- 
sistency of aim and holding. 

Rapid, fired in three spaced groups of 6 rounds 
each. Each group to be fired at a separate 
figure. To teach the firer. who in the pre- 
vious practices has learned the holding and 
peculiarities of the gun, how to group his 
shots consistently; and to test his accuracy of 
holding. A group should not exceed 3-inch 
ring. 

Rapid, in two groups of 6 rounds each; the 
first group to be fired at the figure named, 
with regulation aim; the second group at an- 
other figure, correcting point of aim. If neces- 
sary, in order to bring the group within the 
band directly over the figure aimed at. To 
teach the firer how to apply correctly his 
group to a given target, and to change his 
point of aim quickly. " 

Rapid, to be fired in groups of 3 to 4 rounds (not 
spaced), and in two parts of 15 rounds each; 
left to right 15 rounds, and right to left 15 
rounds; each part as it is fired will be criti- 
cized separately. To teach the firer to engage 
a linear target, and to ensure that no spaces 
of the line are missed. The bipod or barrel 
r©sti will usccl 

Position lying. Two-thirds of the target to be 
crossed in one continuous burst, evenly and 
smoothly. The radiator casing or barrel will 
be rested on a sandbag or parapet. 

Position lying. Accuracy of shooting, after 
rectification, to be criticized. 



Total rounds per man: Hotchkiss, 170; Lewis, 152. 
Practices 1 and 3 will not be fired by Lewis gunners. 
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Part II. — Classification practices 10, 11, and 13 only. 



No. 



Nature of 
practice. 



Target. 



Method of conducting. 



Ranging. . 



Plates, iron 
falling, 
placed s o 
that they 
cannot b e 
knocked 
over.i 



Yds. 
400 



Sees. 



10 



Application.. 



Distribution of 
groups along 
a line. 



Screen 3' X 10' 



Screens' X 20'. 



12 



Distribution by 
swinging. 



Snap-shooting. 



Screen 3' X 30' 
18 spaces. 



Figure 3., 



100 



3 15 



The fixer will observe his 
own fire, without out- 
side assistance. Bursts 
of from 5 to 10 rounds 
(unspaced) will t be 
fired. When ranging, 
the sights should be 
altered between each 
burst, if necessary. 
The fixer should say 
"Range" when found, 
and cease fire. 

The time allowed in- 
cludes loading. Bursts 
of about 5 rounds 
should be fired. 

10 rounds will be utilized 
for ranging purposes as 
in practice 6. 

Two magazines or stripe 
of 25 rounds each. This 
time includes reloading. 
The first 25 rounds will 
be fired from left to 
right, the second 25 
rounds from right to 
left. (Fired in bursts 
of about 5 rounds.) 

Two magazines or strips. 
The first of 20 rounds, 
the second of 30 rounds. 
The time includes re- 
loading, the firing of 
each swing must be 
continuous. 

The figure will be ex- 
posed for 3 seconds at 
a time. At each ex- 
posure 3 to 5 rounds 
will be fired in the case 
of the Lewis gun and in 
the case of the Hotch- 
kiss gun, 2 rounds 
(single shots). Hits 
will be signaled as in 
rifle practices. 



* See Musketry Regulations, Part II, par. 201. 

* Lewis gun. 

* Hotchkiss gun. 

Total rounds per man: Hotchkiss gun, 169 rounds; Lewis gun, 170 rounds. 

CLASSIFICATION. 

The flrer will be classified on the results of practices 10, 11, and 13. 

Points will be allotted as follows: 

Practice 10 (application), 20 rounds, 2 points per hit. 
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Practice 11 (distribution), 50 rounds, 12 spaces, 4 points per space hit. 
Practice 13 (snap-shooting), 3 exposures, 4 points per figure hit. 
For "first-class" gunner, 70 points. 
For " qualified " gunner, 45 points. 

Note.— Practice 12 may be omitted if time is insufficient for the complete course. 
The "swinging traverse" should only be taught for use in emergency, e. g., for the 
repulse of a frontal attack at short range. 



Part III. — Field practices. 



Prac- 
tice. 


Nature. 


Target. 


Range. 


Rounds. 


Objects. 


14 
15 


Attack 


15 falling iron 
plates on a 
15-yard 
frontage. 

5 iron falling 
plates per 
gun on a 
6 -yard 
frontage. 


Yards. 
600 to 400 

About 600 


Sufficient to 
show effect. 

do 


i. Quick change of position 
and rapid opening of fire. 

ii. Concealment by the use 
of existing cover. 

iii. Method of carrying the 
gun. 

iv. Ammunition supply by 
No. 2. 

v. Replacement of casual- 
ties. 

i. Rapidity in engaging a 
target when on the 
march. 

ii. Use of hand-cart. 

iii. Use of existing cover. 

iv. Quick and correct ap- 
plication of fire. 

v. Ammunition supply by 
carts and dumps. 

vi. Speed in getting out of 
action. 





NOTES ON METHOD OP CONDUCTING THE PRACTICES. 

Part I. — Instructional. 

1. General. — Since Part I is probably the first time a new Lewis 
or Hotchkiss gunner fires with service ammunition, careful and 
thorough instruction is necessary throughout these practices. The 
best results will be obtained by' criticizing each portion of a practice 
after its completion. 

In these practices the firer should learn, as he gains experience, 
the peculiarities of his gun and its mounting, and after full explana- 
tions and criticism, should be able to compensate for them by suitable 
holding. These points should receive careful attention and expla- 
nation by the instructor, and each group fired must be a separate 
lesson in view of the small number of rounds available for instruc- 
tional purposes. 
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2. Holding practices, 1 and 2. — (1) Object. — These practices teach 
and demonstrate the following: 

(i) The peculiarities of the bipod; 

(ii) Any peculiarities of the mechanism; 

(iii) The sighting of the gun; 

(iv) Correct tension of the return spring, and setting of gas 

regulator, which should give a rate of fire of 10 rounds 
per second; 

(v) Correct holding and position of the firer. 

(2) Points for criticism. — The instructor watches the firer to see 
that he holds and fires the gun correctly. Criticisms should take 
place, both at the gun position and at the target on the completion 
of each group. 

3. Grouping practices, 3 and 4. — CO Object. — Having acquired a 
knowledge of the peculiarities of his gun, the firer in these practices 
learns how to group shots consistently, and obtains further experience 
of correct holding, sighting, and adjustment of mechanism and 
mounting. 

(2) Points for criticism. — Each group should be fully criticized 
as it is fired, both at the gun position and at the target. In practice 
4 the result of each of the first two groups should be criticized with 
the aid of field glasses from the gun position. The firer should be 
taught how to correct his errors. 

4. Application, practice 5. — (1) Object. — Having been taught how 
to group correctly, the firer now learns how to apply a group accu- 
rately to a given target, to change the point of aim quickly, and to 
correct any errors of elevation and direction. The interval between 
the first and second group will be only sufficient for a fresh target 
to be indicated. 

(2) Points for criticism. — The instructor should take note of the 
rate of loading, laying, and firing. The previous practice gives the 
firer a guide as to the elevation. At the target errors due to inac- 
curacies in laying and elevation should be criticized. 

5. Distribution, practice 6. — Points for criticism. — At the target the 
following points should be discussed after each part: 

(i) Application; 

(ii) Length traversed; 

(iii) Density of each group; 

(iv) Elevation; and 

(v) Spaces missed. 

6. Swinging, practice 7. — Points for criticism. — At the target the 
evenness of the distribution of the fire, and its effectiveness, will 
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be discussed. Attention will be directed to elevation, and spaces 



7. The practices of Part II will not be fired until the man has 
fired Part I satisfactorily. In the classification practices 10, 11, and 
13, the firer will receive no assistance, and the time limit and methods 
of loading must be strictly observed. An officer will always be 
present at the butts, and the usual rules for marking, signaling, etc., 
will be followed. Failure to fire from whatever cause, other than de- 
fective mechanism, will count against the firer. In the case of a 
breakage of mechanism, the practice will be repeated. 

8. Battle sights will not be used, except in practice 12, when their 
employment is left to the discretion of the conducting officer. 

9. Practice 9. — A falling plate, or other aiming mark, should be 
placed well to a flank of each application target and in line with the 
bottom of the target. Only the actual number of rounds required to 
find the range should be fired. Rounds thus saved should be used 
for Part III. 

10. Practice 10. — The target should be named, but the point of aim 
must be left to the firer and no assistance given to him; the previous 
practice should have guided him as to elevation, wind, etc. 

11. Practice 11. — Only 50 rounds are to be fired at the target. 
Any surplus of the 10 rounds allowed for ranging will be allotted to 
Part III. In filling the strips for the Hotchkiss gun, the first five 
spaces will be missed in the first strip and the last five spaces in the 
second strip. 

12. Practice 12. — This practice will be fired from a sandbag or para- 
pet without using the barrel rest or bipod; any position suitable to 
the available cover will be adopted. 

13. Practice 13. — The figure will be exposed for three seconds at a 
time, and from a different part of the trench at each exposure. 



14. Practice 14 — Lewis gun. — The gunner lies down 50 yards in rear 
of the first position which should be about 600 yards from the target; 
No. 2 will lie down about 50 yards to his left rear. On the command 
' 1 Action " No. 1 will pick up the gun and double forward to the posi- 
tion indicated and open fire. The gun will be carried in the most 
inconspicuous manner, and the magazine will not be on the gun. On 
fire being opened, No. 2 will double forward with two magazine car- 
riers having full magazines and lie down under cover to the left rear 



missed. 
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of No. 1. The practice will be continued as above, each advance 
being about 100 yards. Before the final position, No. 1 should be 
made a casualty, and on the command or signal to advance, No. 2 
will pick up the gun as he doubles forward and fire it from the final 
position. 
Points for criticism — 

(i) The pace of the advance, which should be regulated by 
* the distance, and physical condition of the firer; 

(ii) The method of carrying the gun, which should combine 

freedom of movement and inconspicuousness; 

(iii) The use of cover, and speed in opening .fire; and 

(iv) The method of supplying ammunition by No. 2, and his 

use of cover. 

15. Practice 14 — Hotchkiss gun. — The team (Nos. 1, 2, and 3) will 
be formed up, mounted, in order of march, 300 to 400 yards from the 
first firing position. 

On the command or signal "Action " they will gallop to a conven- 
ient position, affording cover for horses, in rear or to the flank of the 
firing position. No. 1 will dismount and run to the firing position 
with the gun and open fire. No. 2 will dismount, take off the ammu- 
nition box, and run with it to No. 1, when he will assume his usual 
position on the right of the gun. The remainder of the practice will 
be carried out as with the Lewis gun, except that No. 2 should be on 
the right of the gun when in action. No. 2 will replace No. 1 at the 
last range. 

When the ground is favorable, on the signal "Out of action," 
No. 3 will bring up the horses at the gallop to No. 2, who will repack 
the gun, mount, and gallop back to the position originally selected 
for the led horses. 

Points for criticism. — 

(i) Selection of position for dismounting; 

(ii) Quickness in opening fire, and use of cover in fire position; 

(iii) Method of advance and use of cover; 

(iv) Ammunition supply and use of cover by No. 2; and 

(v) Speed in getting out of action. 

16. Practice 15 — Lewis gun. — The detachment, with handcarts, 
will be moving in column of route when they receive word to engage 
the enemy on their flank. They will move as quickly as possible 
with the carts to a position which is under cover and is as close to 
the fire position as tactical conditions allow. A gun and magazine 
carrier will be taken out of the cart by each No. 1, and two magazine 
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carriers by each No. 2. The guns will be mounted in a position 
offering good cover to the firer. No. 2 will take cover to the rear 
and left flank of No. 1. 

Nos. 3 and 4 will arrange for ammunition supply, forming "dumps " 
where necessary between carts and guns. 

"Cease fire" will be given on obtaining effect, and ammunition 
supply will be practiced. No. 1 may be made a casualty to enable 
others to fire. On "Out of action" being given, carts will be re- 
packed and march be resumed. 

Points for criticism. — 

(i) Time taken to come into action; 

(ii) Undue exposure in coming into action; 

(iii) Use of cover; 

(iv) Method of ammunition supply; and 

(v) Speed in coming out of action. 

17. Practice 15 — Hotchkiss gun. — A similar practice to that of the 
Lewis gun may be fired, substituting ammunition supply from pack 
horses, instead of from "dumps." Alternatively, if the ground is 
favorable, a practice may be framed for a retirement from position 
to position, two guns working in mutual support. In both cases, 
the main object is to give practice in bringing the gun into action 
from the horse, opening fire, and remounting the gun again. 

Part IV. — Advanced field practices. 

The more advanced field practices will take place in close co- 
operation with a troop or a platoon. 



Total ammunition allowed per man. 





Hotch- 
kiss gun. 


Lewis 
gun. 




170 
169 
• 31 
80 
60 


152 
170 
48 
80 
60 


Part II 




Part in 




Total 


600 


500 
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ORGANIZATION AND DEFINITIONS. 

1. Organization. 

1. A machine-gun company consists of — 

Headquarters. 
Sections, each of 4 guns. 

The guns may be either Vickers or Maxims, but all the guns of 
the same company will be of the same pattern. 

2. A machine-gun company is commanded by a major or captain 
with a captain or lieutenant as second in command. 

Each section is divided into two subsections, each commanded by 
a subaltern with a sergeant as second in command. The senior of 
the two subalterns also commands the section. 

3. The machine guns of a section are carried in two limbered 
G.S. wagons. Each section has also one limbered G.S. wagon for 
ammunition. 

4. Further details as to personnel and vehicles are given in War 
Establishments. 

2. Definitions. 

The following definitions are added to those given in Infantry 
Training: 

Band of fire. — When a machine gun is fired so that the cone of fire 
is directed on a fixed aiming mark, while the gun is so sighted that 
the first catch is at the muzzle and the cone never rises above the 
height of a man, a band of fire is formed in the space between the first 
catch and the first graze. (See PI. XVII.) 

For practical purposes on flat ground, the trajectory limits the 
length of the band to 600 yards. 

Detachment (in a machine-gun company). — The number of men 
detailed for the service of one gun. Each detachment is num- 
bered from 1 to 6, permanent duties being allotted to each number. 
(See sees. 16 and 17.) 

Fighting limbers. — Those limbers detailed to carry the guns, tri- 
pods, and first supply of ammunition. 

In action. — A machine gun is said to be "in action" when it is 
mounted, loaded, and laid, but is not necessarily firing. 

Indirect fire. — Fire directed at an object or area of ground which 
is invisible from the gun position. 

35 
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Laying. — The process of elevating and traversing a gun until its 
axis is made to point in any given direction. On completion of 
this process the gun is said to be laid. 

Machine gun. — A gun of the Vickers or Maxim type. Lewis guns 
are not included in the term machine gun. 

Position of readiness. — A position in which guns and personnel are 
assembled preparatory to coming into action. 

Ranges, terms applied to. — These are the same for machine guns 
as for the rifle. 

Screen of fire.-Ai machine guns are sited on any given defensive 
line so that no portion of the gound in front of that line is unswept 
by at least one band of fire, that front is said to be protected by a 
screen of fire. (See PL XVIII.) 



Chapter II. 
PRINCIPLES AND SYSTEM OF TRAINING. 

3. General instructions. 

The principles and system of training laid down in Infantry 
Training, Chapter I, apply to the training of the personnel of 
machine-gun companies. 



1. The details given in Infantry Training, section 8, require 
modification to suit the new organization of machine-gun companies. 

2. (a) The establishment given in paragraph 1 of the above-quoted 
section has been superseded. 

(6) Paragraph 2. There will be no brigade machine-gun officer, 
but when necessary the commander of the machine-gun company 
attached to the brigade will act as such. 

3. Machine-gun companies will, if available, be practiced in field 
operations with infantry battalions, sections being also occasionally 
detailed to cooperate with companies of infantry during their 
training. 



The personnel of machine-gun companies are trained as Infantry 
soldiers in squad drill, as laid down in Infantry Training, before 
being instructed in the special formations necessary for machine- 
gun companies which are given in Chapter III of this manual. 



4. Annual training. 



5. Elementary training. 
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Chapter III. 



SECTION AND COMPANY DRILL. 



SECTION DRILL. 



6. General rules. 



1. A section will be exercised in all the movements of squad drill, 
the word section being substituted for squad. 

2. The rules laid down in Infantry Training, Chapter III, for 
section and platoon drill will apply. It must be remembered that 
a machine-gun section corresponds to a platoon, and a subsection 
to an Infantry section. 

3. The normal positions of the units of a machine-gun section 
formed up on parade for inspection are given in Plate I, but a sec- 
tion parading by itself for inspection will fall in with one pace 
interval between subsections. 



1. The object of and rules for company drill of a machine-gun 
company are the same as laid down in Infantry Training, Chapter 
IV, for an Infantry company, with the provisos laid down in section 
6 (2) of this manual. 

2. The normal positions of the units of a machine-gun company 
in line and in column of route, are given in Plates I, II, and III. 

3. The detail of some special movements is given in the following 
sections. 

8. A company in line rnoving to a flank in column of route, u Action 
expected." 1 

Move to the right (or left) in column of route. No. — Section 



1. The company commander, company sergeant major, and sig- 
nalers will take post on the flank nearest the direction of march. 

2. The section commanders will give the command No. — Section, 
Form-Fours, Right (or Left), Quick— March, on which the gun limber 

* In this and the following sections the title of the section or of the movement is 
shown in italics, and is followed in the next line by the caution or executive word of 
command in boldface type. The body of the section contains the detail. Cautions 
or words of command referred to in the detail are in italics. 



COMPANY DRILL. 



7. General rules. 



leading. 
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nearest the flank of march will wheel into column of route, followed 
by its subsection and in succession by the remaining gun limbers 
and subsections in that order. 

3. The ammunition limbers will follow the rear section in the same 
order as their sections. They will be followed by the headquarters' 
limber, water cart, cook's cart, and train transport in rear in that 
order. 

9. A company in line moving to a flank in column of route, "Action 
not expected. 1 * 

Move to the Bight (or Left) in Column of Route, Detachments Lead- 
ing; Sections, Form— Fours, Bight (or Left). 

1. The company sergeant major and signalers will take post at the 
head of the column. 

Quick— March. 

1. The men of the detachments will act as in squad drill. 

2. When the rear of the detachments are clear the subsection 
officer of the leading section will place himself at the head of the gun 
limber nearest the direction of march and give the command, No. — 
Section, Walk — March. This limber will be followed by the other 
gun limber, while the No. 3 limber waits until the gun limbers of 
the remaining sections have passed. The remaining subsection com- 
manders will act in a like manner in succession. 

3. The ammunition limbers, headquarters' limber, water cart, 
cook's cart, and train transport will follow in that order in rear, super- 
vised by the second in command and the transport sergeant, who will 
ride in rear of the column. 

4. The corporals and other details, as shown in Plate II, will act 
as brakesmen to the fighting limbers and other vehicles, respectively. 

10. A company in line advancing in column of sections. 

Advance in Column of Sections from the Bight (or Left). 

1. The company sergeant major and signalers will take post in 
front of the section commander on the right (or left) of the line, 
distances as in Plate I. 

2. No. 1 section commander will give the command No. 1 Section, 
by the Right, Quick — March. The remaining section commanders in 
succession will give the command No. — Section, Quick— March, on 
which they will lead their sections into their places in column in 
rear of the preceding section. 
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» 3. The ammunition limbers will take post in rear of the last sec- 
tion, the limber nearest the flank of direction leading followed by 
the headquarters' limber, water cart, cook's cart, and train transport. 

11. A companyHn column of sections forming line in the same direction. 

At the Halt, on the Left (or Bight), Form Line, Remainder Left 
(or Bight)— Incline. 

1. The leading section commander will give the command No. — 
Section, Halt. The remaining sections will incline as ordered, when 
each section is immediately in rear of its position in line it will 
receive from its commander, Left (or Right) Incline, and, when on 
alignment, Halt. The section commander will, if necessary, give the 
command Right (or Left) Dress, on which the whole will take up 
their dressing by the flank of direction. 

2. The company sergeant major, signalers, ammunition limbers, 
water cart, etc., will move to their places in line during the move- 
ment. 

3. This movement will always be done at the halt. 

12. A company in column of route, "Action not expected," forming 

line facing a flank. 

At the halt, line to the left (or right), company halt, left (or right) torn. 

1. The men of the detachments will act as in squad drill. 

2. The subsection officers and the transport sergeant will lead 
their wagons to their places in line during the movement, and when 
the movement is completed will take up their places in line. 

3. The company sergeant major, signalers, servants, cooks, etc., 
will take up their places in line during the movement. 

13. A company in column of route, "Action expected," forming line 

facing a flank. 

At the halt, facing left (or right), form line. 

The leading gun limber will wheel in the named direction and halt, 
followed by the remaining gun limbers, which will wheel and halt 
in succession as they arrive at the correct interval. They will be 
followed by their respective subsections, which will be led to their 
places in line by their subsection sergeants, who will give the com- 
mand Halt, left (or right) turn. 
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2. The company sergeant major, signalers, ammunition limbers, 
headquarters' limber, water cart, cook's cart, and train transport 
will move to their places in line during the movement. 

14. A company in column of route, 11 Action expected," forming line in 

the same direction. 

At the halt, on the left (or right), form line. 

The leading gun limber will halt, the remainder disengaging to 
the left (or right) and taking up their places in line. As the gun 
limbers arrive at their places, their respective subsections will dis- 
engage by the right. On reaching the correct distance in front 
of the gun limbers, each subsection sergeant will give the command 
At the halt, on the left (or right), form subsection. 

2. The company sergeant major, signalers, ammunition limbers, 
headquarters , limber, water cart, etc., will move to their places in 
line during the movement. 

15. A company in column of route, li Action not expected," forming 

line in the same direction. 

At the halt, on the left (or right), form — Company. 

1. The men of the detachments will act as in squad drill. 

2. The gun limbers will be led to their places in line by their 
respective subsection officers. 

3. The company sergeant major, signalers, cooks, servants, etc., 
ammunition limbers, headquarters , limber, water cart, cook's cart, 
and train transport will move to their places in line during the move- 
ment. 

Chapter IV. 
MACHINE GUN DRILL. 

Note. — The following sections 16 and 17 are substituted for sec- 
tions 102 and 103, respectively, in Infantry Training, Chapter VII. 
Additional sections, 18 to 22, are added for more advanced training. 
In order that training may be progressive, the sequence of these 
sections should be adhered to. 

16. Allocation of duties. 

1. The duties of the section commander are to command the sec- 
tion in accordance with his orders and the tactical situation, to 
select gun positions, to observe and to control fire generally, to regu- 
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late the ammunition supply, and to give instructions regarding the 
movements of limbered wagons. 

2. The duties of the subsection officer are to assist the section 
commander and to act as second in command of the section. He 
should be ready to replace the section commander should the latter 
become a casualty. Normally he will command one subsection in 
action and supervise the transport of his section in quarters and on 
the line of march. 

3. The duty of the sergeant is to supervise guns coming into action 
as the section officer may direct. He must be prepared to take com- 
mand of the section in the event of both the officers becoming casu- 
alties. He is responsible for replacing casualties among the gun 
numbers when they occur. 

4. The corporal is responsible generally for the packing and con- 
tents of the gun limber. On the line of march he marches behind 
it and works the brake as required. On the order to unpack he will 
superintend the unpacking, and take command in the absence of 
the section officer or sergeant. He will have the spare parts box 
handy, supervise the ammunition supply and filling of belts, direct 
the gun limber as required, superintend the filling of sandbags, and 
watch for signals from the section officer. He will be prepared to 
take the place of the sergeant should he become a casualty. 

5. The following are the duties of the various numbers: 

No. 1 is the firer. He will personally clean and look after his gun 
and insure that the mechanism is working smoothly. On going 
into action he will carry the Mark IV tripod and place it in a suit- 
able position and assist No. 2 in mounting the gun. He repeats all 
orders received, observes his own fire when possible, and makes the 
necessary alterations of elevation and direction. 

No. 2 assists No. 1 at the gun, carries the gun into action when No. 
1 is carrying the tripod, and mounts it with the assistance of No. 1. 

On going into action he will secure the tube of the condenser to 
the gun and take the first-aid case. In action he will attend to the 
feeding of the gun, watch for signals from the section or company 
officer, and generally assist No. 1. 

No. 3 is responsible for keeping the gun supplied with ammuni- 
tion, seeing that the condenser (half filled with water) reaches the 
gun position before there is any chance of the water in barrel casing 
boiling, and carrying out minor repairs while the gun is in action. 

No. 4 assists No. 3 in his duties. He is responsible for keeping 
No. 3 supplied with ammunition, water, and spare parts from the 
spare-parts box as required. 
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Nos. 5 and 6 are spare men. These numbers and the scout and 
range taker, if detailed to the section, act according to the orders of 
the section or subsection officer. 

6. Section officers will insure that each man of the section is 
thoroughly trained in the duties of each " number.' ' A system of 
"changing round " will be arranged, so that every man will perform 
the several duties of the section in turn. 



Note. — Elementary drill consists of the following: 
(a) Mounting the gun. 
(6) Loading. 

(c) Sight setting and laying. 

(d) Unloading. 

(e) Dismounting the gun. 
(/) Coming into action. 

(g) Coming out of action. 

(h) Tap traversing and vertical searching. 

( i ) Use of condenser tube and bag with water. 

(j) Elementary drill with gun mounted in lowest position. 

1. The guns of a subsection, with tripods and ammunition boxes, 
will be placed on the ground; muzzles to the front and in line, legs 
to the rear, and clamps sufficiently tight to prevent the legs from 
hanging loose when the tripod is lifted off the ground. The travers- 
ing clamp should be sufficiently loose to enable the gun to be de- 
flected by a sharp tap with the hand on the rear crosspiece; guns on 
the right, ammunition boxes 3 paces in rear of the guns. The guns 
should be a convenient distance apart, but not closer than 8 paces. 

2. On the command Fall in, the subsection will fall in in two 
ranks, 5 paces in front of the interval between the two guns, the 
sergeant on the left of the front rank, covered by the corporal in the 
rear rank. The front rank will provide the right gun detachment, 
the rear rank the left gun detachment. 

On the command Number, the subsection will number from right 



On the command Take post, detachments turn outward and 
double to their respective guns (the sergeant and the corporal on the 
outer flank, where they can superintend). Nos. 1 and 2 fall in on 
the left of the tripod and right of the gun, respectively, No. 3 on the 
left of the ammunition box. If the ground is suitable, these num- 
bers should lie down. 



17. Elementary drill. 



to left. 
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Nos. 4, 5, and 6 should take up positions ag directed^ by the in- 
structor. 

3. Before commencing drill, each "number" will examine the 
gun and equipment as follows: 
No. 1 will examine the tripod and see that — 

(a) The legs are closely folded and clamped. 

(6) The traversing clamp is sticky. 

(c) The pins are in and turned down. 

(d) The elevating screws are exposed the same amount. 
No. 2 will examine the gun and see that — 

(a) The lock is in and the lock spring is released. 
(6) The sliding shutter is closed (in the Vickers gun). 

(c) The feed block is in and the front cover catch of the 

Vickers gun turned down. 

(d) The T fixing pin is screwed up and vertical (Vickers gun), 
(c) The cork plug is in. 

(/) The slide of the tangent sight is adjusted to 600 yards. 
(g) The auxiliary mounting is correctly fixed and in working 



No. 3 will examine the belt and see that — 

(a) The cartridges are correctly placed. 

(b) The belt is packed correctly in the box and the lid 



Nos. 2 and 3 will report to No. 1 when they are satisfied that all is 
correct 

4. In each stage of the drill the correct method will first be demon- 
strated by the instructor, and will then be practiced by each mem- 
ber of the team before proceeding to the next stage. During drill , the 
spare numbers will be brought up near the gun to watch and listen 
to the criticism. No. 1 will always repeat the words of command 
loudly and clearly. 

5. Mounting the gun. — A machine-gun instructional target or 
landscape target will be placed about 25 yards from the guns. The 
instructor will point out a place for the guns to be mounted, not 
more than 5 yards from where they are lying. He will then give 
the command Mount gun. 

No. 1 picks up the tripod, carries it to the spot ordered, and places 
it in position. In adjusting the tripod he must insure that the 
socket is upright and that the legs are clamped tight. He must 
learn by experience the adjustment that suits him best for the position 
ordered and/or the nature of the ground, so that he will not be cramped 
when firing and will not have to alter the tripod after the gun has been 
mounted. 



order. 



fastened. 
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As soon as the tripod is nearly in position, No. 2 picks up the gun 
(with Vickers gun pushes the sliding shutter to the rear), and carries 
it to the right side of the tripod holding the rear crosspiece with the 
left hand with the gun muzzle to the rear under the right arm. He 
then kneels on the left knee, facing the tripod, and supporting the 
gun on the right knee places it on the tripod, drives in and turns 
down the crosshead joint pin, and removes the cork plug from the 
steam escape hole. No. 1 fixes the elevating joint pin, and directs 
the gun toward the mark. Meanwhile No. 2 lies down and places 
the ammunition box in position. 

No. 2 should time his advance so as to reach the tripod at the 
moment its adjustment is completed. 

When No. 3 sees that the gun is nearly mounted, he carries -the 
ammunition box forward and places it within reach of No. 2. The 
ammunition must be at hand directly No. 2 is ready for it. No. 3 
then retires to a position not immediately in rear of the gun . (Stand - 
ard time, 20 seconds.) 

6. Loading. — On the command Load, No. 1 pulls the crank handle 
on to the roller. (Maxim: Turns the crank handle on to the buffer 
spring.) No. 2 passes the tag of the belt through the feed block. 
No. 1 with his left hand pulls the belt straight through to the left 
front as far as it will go and reieases the crank handle. Relaxing the 
strain on the belt, No. 1 pulls the crank handle on to the roller 
(Maxim: Turns the crank handle on to the buffer spring), pulls the 
belt to the left front and releases the crank handle. Each motion 
should be clean and distinct. (Standard time, 5 seconds.) 

The gun is now loaded and ready to fire. 

7. Sight setting. — For ranges not exceeding 500 yards the fixed 
sight will be ordered, except when firing at a very small target, 
when orders will be given as in the case of ranges over 500 yards. 

For ranges over 500 yards, on the command {Range), e. g. "900." 
No. 1 raises the tangent sight, repeats the order for his own gun, and 
adjusts the slide to the elevation required for the distance ordered. 

8. Laying. — On the command At (naming the aiming mark), 

No. 2 adjusts the traversing clamp if told to do so by No. 1, and No. 
1 lays the gun, maintaining the same; pressure on the handles while 
laying as he would when firing. 

When the gun is laid, No. 1 raises the automatic safety catch with 
the forefinger, and prepares to fire. When No. 1 is ready, No. 2 holds 
but his left hand and arm horizontally. 

9. As proficiency increases, the pause between naming the range 
and the aiming mark should be slight. (Standard time for sight 
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setting and laying, 12 seconds; taken from the time the range is 
ordered until No. 2 holds out his hand.) 

10. On the command or signal Fire, No. 1 presses the thumbpiece 
or double button. 

11. On the command or signal Cease fire. No. 1 releases the pres- 
sure on the thumbpiece or double button, and remains steady. 

12. The points for criticism when the gun is mounted should follow 
a definite sequence. 

(a) Tripod: 

i. Position of legs with reference to the ground. 

ii. Clamps of leg tight. 

iii. Socket upright. 

iv. Traversing clamp sticky. 

v. All pins in and turned down. 

vi. Elevating screws equidistant. 

vii. Rear leg in prolongation of line of sight to thd target. 

(b) Gun: 

i. Muzzle toward the target. 

ii. Cork plug out. 

iii. Shutter back. 

iv. Belt box in line with the feed block. 

v. No. 1 with holding taken and elbows supported on thighs. 

vi. No. 2 in position. 

vii. Gun fairly level. 

viii. Tangent sight set to 600 yards. 

(c) The following points should also be noted: 

i. Loading; the cleanness of loading must be insisted on. 

ii. Accuracy of sight testing. 

iii. Absolute accuracy of aim. 

iv. Firing; that on the order or signal being given, to open fire, 

the double button or thumbpiece is immediately 
pressed, without disturbing the laying. 

13. Unloading. — On the command Unload, No. 1 lowers the tan- 
gent sight, if it has been raised, and leaves the sight as last adjusted; 
he pulls the crank handle twice in succession on to the roller, letting 
it fly back each time on to the check lever, and finally depresses the 
lower pawls (Maxim: He turns the crank handle twice in succession 
on to the buffer spring, letting it fly back each time on to the check 
lever) while No. 2 withdraws the belt and packs it in the box; this 
must be done correctly, and the lid closed and fastened; No. 1 re- 
leases the lock spring by pressing the double button or thumbpiece. 
(Standard time, 5 seconds.) 
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14. Dismounting the gun. — On the command Dismount gun t No. 1 
removes the elevating and crosshead joint pins. 

No. 2 passes the ammunition box to No. 3, replaces the cork plug 
when the condenser is not in use, removes the gun as in mounting, 
and replaces it in its original position in rear. On reaching this 
position, he closes the sliding shutter (Vickers), and readjusts the 
tangent sight to 600 if previously altered. 

No. 1 carries back the tripod, replaces the cross-head and elevating 
joint pins, taking care that they are turned down, and then folds and 
clamps the legs. (Standard time, 15 seconds.) 

15. Coming into action. — As proficiency increases, the gunners 
should be exercised in performing all the movements required to 
bring the gun into action. 

On the command or signal Action (followed by range and aiming 
mark) the gunners will, from the positions described in paragraph 2, 
combine all the foregoing details of mounting, loading, and laying the 
gun, No. 2 signifying when No. 1 is " ready" to fire. (Standard 
time, 35 seconds.) 

16. Coming out of action. — On the command or signal Out of 
Action, the gun will be unloaded without withdrawing the belt from 
the feed block. No. 1 will seize the rear leg and rapidly withdraw 
the gun and tripod under cover or to the original position, with the 
least possible exposure. No. 2 similarly will withdraw the ammuni- 
tion box. The gun will then be dismounted in the usual manner. 
If the cover is some distance away, Nos. 1 and 2 will carry the gun, 
tripod, and belt box in the most convenient manner to cover. 

17. Tap traversing .—Frequent instruction will be given in travers- 
ing fire. The firer must first insure that the traversing clamp is just 
sufficiently loose to enable the gun to be deflected by means of a 
sharp tap with the hand on the rear crosspiece. Each man must 
learn by experience the exact degree of clamping he requires, and 
before firing he should insure that the clamp is correctly adjusted to suit 
himself. 

Traversing fire is applied by means of a series of groups fired at 
intervals within certain limits indicated by such figures on the ma- 
chine gun instructional target as may be ordered by the instructor. 

The procedure for horizontal traversing is as follows: The instruc- 
tor having described the figures between which fire is to be directed, 
will give the command Traversing followed by the signal to fire. 
The firer will lay the gun on the flank figure named and press the 
button, then tap the gun approximately to the center of the interval 
to the next figure, again press the button, then tap, and so on, until 
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the limit ordered has been reached. The firer should be taught to 
fire groups of about eight rounds by maintaining pressure on the 
button for about one second at each group. By this method he will 
learn to tap the gun with the necessary force in order to avoid firing 
more than one group at the same place, and also to avoid leaving 
gaps in the line he is traversing. (Standard time, 2 seconds for each 
completed series, i. e., a group and completed traverse.) 

As proficiency increases, instruction should be given in diagonal 
traversing. In this case the target will be three bands each with 
three figures as for horizontal traversing. The bands will be joined 
so that each of the outer bands is in the same vertical plane as the 
center band and forms an angle of 120° with it. 

In this case the firer is taught to combine the use of the elevating 
wheel with tapping for deflection, the same principles being ap- 
plied as in horizontal traversing. Instruction should be afforded in 
traversing from right to left as well as from left to right. 

During instruction, fire should be stopped at least twice in 
order to check the laying and also to measure the distance traversed. 
By comparing the distance traversed with the groups fired, an esti- 
mate can be made as to the value of the traversing fired. For 
example: Traversing fire is ordered from the first to the sixth figure; 
fire is stepped after the fourth group. If the traverse had been cor- 
rectly carried out, the gun should be laid on the interval between 
the second and third figures. (Standard time, 3 seconds for each 
completed group and traverse.) 

18. Swinging traverse. — Against dense targets at close range, the 
normal method of traversing is too slow, and fire is unnecessarily 
concentrated. The "swinging traverse " will therefore be employed 
for this purpose. This consists of rapidly traversing a given line 
with the traversing clamp loose, the limit and speed of traverse 
being controlled by the action of the gunner. 

Elementary instruction in "swinging traverse" will be given on 
the machine gun instructional target. The gunner will be trained 
to traverse evenly and smoothly the breadth of the target from out- 
side figure to outside figure in about 5 seconds. 

As proficiency is attained, practice will be afforded in traversing 
various types of targets which are suitable for this method of fire. 



Instruction in machine-gun signals (see Infantry Training, sec. 
164) must be given before combined drill is commenced, and these 
signals should henceforth be used whenever possible. 



18. Combined drill. 




48 



MACHINE GUN NOTES NO. 1. 



Combined drill is best carried out with four or more guns. Con- 
densers will always be attached and bags filled. Barrel -casingB 
will also be filled. Competition between detachments should be 
encouraged with a view to increasing proficiency in elementary 
drill. The following subjects are taught during combined drill: 

(a) The execution and delivery of fire orders. 

(6) The use of combined sights. 

(c) Indication and recognition of targets. 

(d) Immediate action. 

(e) The replacement of breakages. 
(J) Casualties. 

The instructor should take times, correct mistakes, and carefully 
note the performance of each detail. When combined drill is car- 
ried on out of doors in fine weather, all numbers should lie down, 
3 and 4 forming a short chain, and the remainder representing re- 
serves in the rear. 



1. The auxiliary (light) mounting is not intended to replace the 
Mark IV tripod. The gun can be placed on the Mark IV tripod 
without removing the light mounting. 

It is intended for use in — 
(a) The firing line. 
(6) Rapid advances. 

(c) Trench to trench rushes. 

(d) Fighting in captured trenches when hurried changes of 

position are essential, etc. 

(e) Trench fighting, when the gun has to be fired hurriedly 

from a position other than the battle emplacement, or 
when the Mark IV tripod has been destroyed. 

The gun can be carried by either one or two men, as desired. 
The leather straps, one on the rear crosspiece and one on the front 
clip band, enable Nos. 1 and 2 to carry the gun between them. 
They should move in single file, thus concealing the gun from the 
front. In this way the fact that a machine gun is being brought 
up will be more easily concealed from the enemy. 

When in action in the open with the light mounting, No. 1 should 
lie on his back, with his legs to the left of the tripod, No. 2 being 
on his right-hand side, supporting the firer's back and neck with 
his legs. (See PI. VII.) 

2. When it is desired to have the gun carried by one man, Nos. 
1 and 2 should move extended to two or three paces, but conform- 



19. Auxiliary mounting drill. 
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ing as far as possible to neighboring infantry extensions, No. 1 
carrying the gun and No. 2 two or more boxes of ammunition and 
first aid case. 

3. The following method will be taught in addition to other 
methods which may be suitable on special occasions. The gun 
will be^ carried vertically on the right-hand side, muzzle upward, 
the right hand grasping the rear leather band, back of the hand 
to the front, and taking all the weight; the left hand steadying the 
muzzle end by means of the light mounting clip. 

The method of carrying the gun on the shoulder leads lo ex- 
posure, and is unsuitable in trenches or when in close contact with 
the enemy. 

The condenser tube will be attached throughout. 

4. (a) For drill purposes about 3 seconds after No. 1 has opened 
fire he should pull the crank handle on to the roller, thus allowing 
the short length of belt to be pulled through the feed block and 
the web belt inserted. 

(6) The fixed sight is invariably used in light mounting work; 
consequently the tangent sight will not be raised. 

(c) Stoppages should be practiced. 

(d) When this drill is carried out on rough ground the necessary 
precautions for concealment will be observed when bringing the 
gun into and out of action. 

5. Drill with "two-man load. 11 — The gun, with light mounting 
attached, legs closed and engaged in the clip, will be placed on the 
ground 20 yards in the rear of the selected position upon which 
the gun is to be brought into action. 

The muzzle of the gun will be placed to the front. 

Nos. 1 and 2, each with an ammunition belt box containing a 
few dummy cartridges at the end of the belt, will assume the prone 
position, No. 1 behind the rear crosspiece, No. 2 on the right of 
the gun. No. 2 will have also a short length of belt with two dummy 
cartridges in its leading end, and the first aid case. 

The condenser bag will not be carried. 

6. On the caution Prepare to advance. — No. 1 will — 

(a) Pull back the sliding shutter. 

(6) Perform the first half of the loading motion. 

(c) Throw the short length of belt over the feed block to the 



left. 



(d) Release the lock spring. 

(e) Turn the gun on its left-hand side. 



101862°— 17- 
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No. 2 will— 

(a) Insert the short length of belt in the feed block. 

(b) See that the front leather strap is to the top. 

(c) Open the tripod legs after (e). 

7. On the command Action, the numbers spring to their feet 
seizing the appropriate straps, and, each carrying a belt box in the 
disengaged hand, will move rapidly to the position selected. No. 1 
has the strap in his right hand; No. 2 in his left hand. 

8. On arrival at the position, No. 1 will call out Action and — 

(a) Steady the tripod and lie down, placing the belt box in a 
convenient position for No. 2. 

(6) Throw the short length of belt over to the right and com- 
plete the loading motions. 

(c) Adjust the rear leather strap if necessary. 

(d) Open fire. 
No. 2 will— 

(a) Turn down the front leather strap. 

(6) Lie down and support No. 1. 

(c) Open the belt box and hold a new belt ready. 

9. On the caution Prepare to advance, preceded by the command 
Cease fire, No. 1 will unload ; No. 2 removes the web belt and inserts 
the short length of belt, if there has been time to replace it. 

10. On the command Out of action, the gun will be unloaded 
without removing the belt from the feed block and will be withdrawn 
until cover is reached, when No. 1 will — 

(a) Depress the pawls and release the lockspring. 

(6) Close the sliding shutter. 
No. 2 will— 

(a) Pack away the belts. 

(6) Adjust the front strap. 
Both will then jump up and retire, carrying the boxes and gun. 

11. Drill with li single had. 1 ' — As for drill with the two-man load, 
except that No. 2 will carry both belt boxes. 

12. On the caution Prepare to advance, the same procedure will be 
followed as for the two-man load, except that No. 2 should see that 
the front strap is at the bottom. 

13. On the command Action, as for the two-man load, except that 
No. 1 carries the gun alone; No. 2 the belt boxes. In moving for- 
ward, No. 2 should extend to the right, and close in again on No. 1 
on nearing the position. * 

The remainder of the drill follows the same lines as for the two- 
man load. 
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20. Rough ground drill. 



1. The gun will be mounted throughout on a steep slope, for 
firing in each of the following directions in turn: 

(a) Down. 

(b) Up. 

(c) Horizontally to the right. 

(d) Horizontally to the left. 

Nos. 1, 2, and 3 with the gun, tripod, and ammunition box, and 4 
with water bag (full) and another box of ammunition, will be in a 
position of readiness not more than 10 yards from the selected posi- 
tion. The instructor having marked the position and pointed it out, 
the gun numbers, on receipt of a target and range, will, on the order 
Action, mount, load, and lay the gun on the target indicated. The 
same procedure will be followed for each of the four positions. 

2. The following points are important: 

(a) Correct setting up of the tripod, the rear leg always downhill. 
(6) The positions adopted by Nos. 1 and 2 (as regards fire effect, 
exposure, and comfort). 

(c) The position of the ammunition box to insure correct feed. 

(d) The position of No. 3 (minimum exposure with facility for 
supply). 

(e) The position of No. 4. 

(/) The gun must be properly in action, and all details of elemen- 
tary training must be observed. 



1. The object of trench drill is to practice: 

(a) Posting and relieving sentries and No. 1. 

(b) Relieving detachments. 

(c) Action in trenches. 

(d) Preparing to advance and coming into action. 

(e) Quick change to an alternative position. 

All the above should be practiced on the barracfc square before 
drill takes place in the trenches. 

2. Posting and relief of sentries and No. 1 . — The principles involved 
are identical with those of posting and relief of an infantry senftry 
on guard or outpost duty. 

3. At a gun position in trenches: 

(a) By day only one number need be on duty at the gum position, 
and lie will be the sentry. 



21. Trench drill. 
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(b) By night two men will always be on duty; one being the sentry, 
who is keeping a lookout, and the second being the No. 1 for the term 
of duty. The latter is actually at the gun, and may sit down, but 
must be awake. 

4. A gun number (if by night, usually the last number on gun 
duty) will be posted as a sentry— by day with a periscope or at a 
loophole if no periscope is available; by night, looking over the para- 
pet. He will be acquainted with the position of all emplacements 
allotted to his gun, and will have a thorough knowledge of the fol- 
lowing: 

(a) The section of the ground covered by the gun which it is his 
duty to watch. 
(6) Points shown on the range card. 

(c) Special orders for his gun position during his relief. These may 
include action as regards patrols, wiring parties, etc. 

(d) Standing orders for the sentry on machine-gun emplacements. 
He will be informed of any unusual circumstances noticed by his 

predecessor. 

The relieving No. 1 will inspect the gun and insure that the gun 
is in firing order, also that all necessary equipment is in place. He 
will be informed of any special fire orders which may have been 
issued for that gun. 

All the foregoing is applicable to internal relief within a gun de- 
tachment. For relief of sentries when sections or companies are 
concerned see paragraphs 5 and 6. 

5. Relief of detachments. — The guide with the relieving detach- 
ment will lead them to the dugout of the detachment to be relieved, 
and report to the gun commander of that detachment that the reliev- 
ing detachment has arrived. 

The relieving N. C. O. or man in charge will— 

(a) Ascertain the positions of the gun, the sentry, alternative 
emplacements, his officer's headquarters, the nearest telephone, 
and the latrine. 

(6) Take over and give a receipt for trench stores. 

(c) Receive a report from his No. 1 when his gun, etc., is present 
and correct. 

(d) Ensure that his No. 1 understands his orders, range card, etc., 
for his gun, and show him the alternative emplacements. 

(e) Order his No. 1 to mount his tripod (and gun, if relief is by 
night), and see that this is done correctly. 

(f) Detail his first sentry, and instruct him to take over. 

(g) Report to his officer, "Relief complete/ ' 

(h) Draw out a duty roster. 
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6. The relieving sentry will ascertain the orders for the sentry as 
detailed in paragraph 4, and, in addition, will find out — 

(a) Whether the gun has been fired during the previous relief. 
(6) If so, at what target, and from what emplacement. 

7. The officer in charge of the relieving detachment will — 

(a) On arrival in the trench sector to be defended by his guns, 
report to the officer of the guns to be relieved. 

(b) Remain with him and receive reports from his gun com- 
manders. 

(c) Receive any instructions or information with regard to the 
situation, other than those he has learned during his previous recon- 
naissance. 

(d) As soon as the relieved detachment has moved off he will go 
round all his guns and make sure that his gun commanders have 
carried out their work correctly. At the same time he will see that 
any special orders he may have issued with regard to work to be 
done, standing fire orders, etc., are being complied with. 

(e) Report "Relief complete" to his machine-gun company com- 
mander and to the company commander of the trench sector in 
which he finds himself. 

(J) See that his arrangements for communication are on a satis- 
factory basis. 

8. Officers in charge of detachments relieved will not move off 
until their detachments are reported closed up and complete. 



9. (a) By day. — On the command Action, the sentry runs to the 
dugout, wakes the other members, takes the gun to the emplace- 
ment, mounts, loads and lays; No. 2 follows immediately with the 
ammunition and first-aid case, and the remaining members stand 
by in the dugout. When the occupants of the trench are ordered 
to Stand-to , the above procedure is carried out by the machine-gun 
detachments, except that the gun is only half loaded. 

The loophole (if blinded) would have to be cleared before fire could 
be opened; the actual moment when this should be done depends on 
the nature of the situation. 

(b) By night. — On the command Action, No. 1 will complete the 
loading motions. The sentry will waken the men in the dugout and 
return to his post. 

(c) Practice should be given in mounting the gun on the auxiliary 
mounting in alternative positions during drill by day to represent 
the Mark IV mounting having been destroyed. 



ACTION IN TRENCHES. 




MACHINE GXTH NOTES NO. 1. 



Practice -will also be given with the pivot and ammunition box 
mountings. 



10. (a) By day. — The sentry will run to the dugout and warn the 
other numbers. Nos. 1 and 2 will carry out their duties as laid down 
for the caution Prepare to advance in "Auxiliary Mounting Drill." 
(Sec. 19 (6).) After this is completed they will carry the gun from 
the dugout to the correct place in the trench. No. 3 will come up 
and dismount the tripod. 

(b) By night. — Nos. 1 and 2 will be in their proper positions (see 
par. 3), spare parts, short length of belt, and two belt boxes in the 
emplacement, spare numbers in the dugout. On the command Pre- 
pare to advance, No. 1 will unload, withdraw the web belt, insert the 
short length, perform half the loading motions, throw the short 
length over the feed block and release the lock spring; while No. 2 
warns the spare numbers in the dugout. The latter then returns to 
the gun, helps No. 1 to dismount, opens the auxiliary legs, and both 
adjust the leather straps. The gun is then brought to the easiest 
place from which to climb over the parapet, two belt boxes, spare 
parts, etc. , being brought with it. No. 3 dismounts the tripod when 
the emplacement is clear, and awaits further orders. 

(c) On the command One-man load. Action, or Two-man load, 
Action, either by day or night, Nos. 1 and 2 will act as laid down in 
section 19, (7) and (8). No. 3 will assist Nos. 1 and 2 with their 
equipment over the parapet. 

(d) At this stage the instructor may either — 

(i) Give the command Out of action, on which the gun num- 

bers will retire with the gun to their original position, or 

(ii) Order No. 3 to advance with Mark IV tripod and mount 

it near Nos. 1 and 2, taking care that there is no crowd- 
ing of men. 



1. Section tactical exercises will include all details of training 
that a section of machine guns should receive from the section offi- 
cer. If these exercises are carefully prepared and executed, the 
section officer on service will be relieved from the necessity of 
supervising the detailed execution of his orders, and will be left free 
to devote his attention to the general situation, while maintaining 
control of the movements and actions of his guns. 



PREPARE TO ADVANCE. 



22. Section tactical exercises. 
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2. Exercises with one gun. — The position of readiness will be not 
closer to the gun position than about 50 yards. Instead of indi- 
cating the exact position on which the tripod will be set up the in- 
structor will mark two points about 30 yards apart, between which 
the gun will come into action. The ground selected should afford 
practice in firing in the positions described in rough ground drill 
(sec. 20). Whenever possible there should be only one small por- 
tion of the prescribed frontage from which the objective can be seen 
when the gun is in action. By this means the detachment will be 
practiced in selecting suitable gun positions to meet the particular 
requirements of the situation, and thus develop an eye for ground. 

In these exercises attention will be paid to the following points: 

(a) The use of ground to obtain the greatest possible concealment 
in approaching the gun position from the position of readiness. This 
should be kept in mind by the instructor in selecting positions. 

(6) The method of approach to the gun position as regards carrying 
the gun, tripod , and ammunition box. Concealment is of greater im- 
portance than rapidity within reasonable limits. 

(c) Proficiency in the lessons taught in rough ground drill. Ob- 
servers will be sent out to note visibility in the approach, in mount- 
ing, and when the gun and detachment are in action. 

3. Exercises with two guns. — The entire subsection will be exer- 
cised with two guns on the same progressive lines as those laid down 
in paragraph 2. The actual position of each gun will be marked by 
the instructor in order to bring out the handling of the section with 
reference to the ground and the requirements of the situation. The 
tactical situation should be described in greater detail than is neces- 
sary for elementary drill purposes in order to employ scouts and range 
takers in a realistic manner. A simple tactical situation should be 
given and ranges actually taken. The position of the gun limber, of 
which the corporal will be in charge, will be represented by a hand- 
cart or indicated by a flag. The supply of ammunition will be ac- 
tually carried out, empty boxes being returned. The men will be 
changed around at intervals so that each may be exercised in the du- 
ties of the various numbers. 

4. The points to be attended to in rough ground drill (sec. 20) and 
in tactical exercises with one gun (par. 2) should be carefully ob- 
served and the performance criticized. 

5. Further instruction should be given by carrying out a certain 
number of elementary tactical exercises, involving all duties of 
machine-gun section or subsection establishments, with a view to 
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developing cooperation between the gun numbers and initiative. 
These exercises should comprise movements of various kinds over a 
wider stretch of country than hitherto attempted. Complete exer- 
cises should be prepared in detail, with maps, instructions, and 
points for criticisni. 

When possible, trained men should be used to demonstrate the 
methods employed. 

6. Schemes should also be framed for the purpose of training 
machine-gun officers in the tactical principles laid. down in Infantry 
Training and Field Service Regulations, as well as those given in this 
manual, and in Notes for Infantry Officers on Trench Warfare. These 
exercises should involve the rapid appreciation of a situation, the 
issue of orders to meet the situation, and the control of machine guns. 

The actual presence of guns on such tactical schemes is of value, 
in order to test to some extent the feasibility of the execution of the 
orders given. The presence, however, is not essential for the con- 
duct of the exercise. 



1. The theory of rifle fire and its practical application discussed in 
Chapter III of the Musketry Regulations is equally applicable to 
the fire of machine guns, due regard being had to the greater concen- 
tration or closer grouping of shots produced by the fire of a machine 
gun than by the fire of an equivalent number of rifles. 

2. The principal methods of machine-gun fire are dealt with in 
Infantry Training, section 163. Some further methods are given in 
this chapter. 

3. It must be remembered that these methods are not suitable for 
Lewis guns, but only for machine guns fired from a fixed platform, 
such as the Mark IV tripod. 

4. Various tables for use in these methods of fire are given in 
Appendix A. 



1. The principles of traversing are taught during elementary gun 
drill and during the annual and general machiue-gun courses. 
(See also Infantry Training, sec. 163 (1) (iii).) 



Chapter V. 



FIRE DIRECTION. 



23. General remarks. 



24. Traversing fire. 
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2. This method of engaging a linear target possesses certain dis- 
advantages. It is a slow method and requires careful training, and 
the regularity of the groups may possibly detract from the effect 
produced on the target. The former can be remedied to a great 
extent by seeking opportunities for oblique fire, thus reducing trav- 
ersing to a minimum. Fire effect from this very systematic form of 
traversing may be lost owing to the enemy anticipating where the 
next series of groups will fall. This can be overcome if the gunner 
is trained to apply series of groups at different parts of the linear 
target in turn. 

3. An alternative method is the "swinging traverse, ,, the travers- 
ing clamp being kept fairly loose, and the gun swung evenly and 
smoothly from side to side. This method may sometimes be found 
necessary against dense targets at close range, when the normal 
method would be too slow. 

Using this method, a gun can distribute fire over approximately 30 
yards of front in five seconds at close ranges. 



1. The principles of searching are demonstrated in Part I of the 
Annual and General Course for Vickers, Maxim and Colt Guns. It 
is used when only one or two guns are available or combined sights 
will not overcome ranging errors. It requires much skill on the part 
of the firer to avoid gaps. The size of the groups fired will depend 
on the nature of the target engaged. 

2. When one gun is being employed in "searching " the sights are 
adjusted so that the first group will include the lowest limit of range 
to be searched, which is dependent on the probable error to be ex- 
pected in estimating the range. The gun is then laid on the aiming 
mark, and the sights adjusted without relaying, so that the last group 
will include the highest limit of range. The line of sight will now 
strike the ground short of the aiming mark. (See PI. XXII.) A 
group will now be fired, after which the elevating wheel will be so 
turned as to cause the next group to strike sufficiently far beyond the 
first to insure an overlap. This is continued until the line of sight 
is again brought on to the aiming mark. 

3. When using two guns the left gun will act as described above; 
the sights of the right gun will be adjusted in the first instance to the 
highest limit, and will work down to the lowest limit. (See PI. 
XXIII.) 

4. Searching will be discontinued if observation of results is 
obtained. 



25. Searching fire. 
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5. The effect of ground rising with respect to the line of sight must 
be considered when combined sights or searching is employed. 
(See Musketry Regulations, sec. 187.) 

6. Combined sights, searching, or a combination of both can also 
be used for engaging targets of great depth, such as roads, bridges, etc. 

26. Combined sights. 

Combined sights is a method of increasing the beaten zone by 
ordering two or more guns to engage the same target with different 
elevations. It can be used to engage targets of great depth, or it 
may be employed to insure that the target shall fall within the 
beaten zone, when the range to the target is uncertain. (See PL 
XXI.) 

The table below shows the number of guns required, and the 
differences for 5 per cent, 10 per cent, and 15 per cent errors in 
ranging. The table is not extended to include a larger number of 
guns than four, as on service a section would most probably be the 
.largest unit under the control of a single fire commander. 

Combined sights table. 



75 per cent effective beaten zone. 



90 per cent effective beaten zone. 



Estimated 
ifange. 



Error 
in 

rang- 
ing. 



Least 
num- 
ber of 
guns. 



Differ- 



be- 
tween 
guns. 



Estimated 
range. 



Error 

in 
rang- 
ing. 



Least 
num- 
ber of 
guns. 



Differ- 



be- 
tween 
guns. 



700 and 800.... 
900 and 1,000.. 

1,100 

1,200 

1,300 

1,400, 1,500, and 

1,600 

1,700 to 2,100... 



Perot. 
15 
10 
15 
10 
15 
5 
10 



100 
100 
100 
100 
100 
50 
50 
50 
50 
50 
50 
50 



1,000 and 1,100.. 
1,200 and 1,300.. 

1,400 

1,500 

1,600 

1,700 to 2,000, 

inclusive 

2,100 and above 



Per ct. 
15 
10 
15 
10 
15 
5 
10 
5 
10 
5 
10 
5 



100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 



The number of variables in the table above makes it difficult to lay down any 
accurate rule for the employment of combined sights. For average service conditions 
the following will b« found to give good results. 

Rule.— Always use as many guns as possible: With 100 yards differences, if 
error in ranging is probably considerable; 50 yards differences if error in ranging is 
probably small. 
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27. Overhead fire. 

1. Overhead fire with machine guns may be employed under cer- 
tain conditions. The following factors, all of which tend to increase 
the difficulty and risk, necessitate the working out of a reasonable 
margin of safety: 

(a) The state of the barrel. 

(6) The condition of the tripod and the nature of the ground on 
which mounted. 

(c) The degree of visibility of the target. 

(d) Errors due to ranging an<J climatic conditions. 

(e) Accuracy of laying and holding by the firer. 

2. The flat trajectory of modern ammunition necessarily restricts 
overhead fire at the closer ranges, if the gun position, friendly troops, 
and the enemy are approximately in the same horizontal plane; 
while at long ranges the dispersion of the cone of fire and difficulty 
in ranging make it necessary to insist on* ample precautions being 
taken to insure safety. 

3. Overhead fire, therefore, may normally only be employed 
under the following conditions: 

(a) When the distance to the target has been obtained accu- 
rately; that is, by a highly trained range taker, who is able to guar- 
antee the distance within 5 per cent of error. 

(6) When the No. 1 at the gun is an expert firer. 

(c) When an angle of not less than 30 minutes is formed by the 
intersection of imaginary lines drawn from the target and friendly 
troops to the gun, the distance to the target being 1,000 yards or 
under. If the distance to the target is over 1,000 yards, the angle 
thus formed should be not less than 60 minutes, if over 1,500 yards 
not less than 100 minutes, provided always that fire must cease 
whenever the friendly troops reach a distance of 2,000 yards from 
the gun, since the position of the lowest shot over this range is 
uncertain. 

The above angles give a sufficient margin of safety at 1,000, 1,500, 
and 2,000 yards, respectively. At distances within 1,000 yards, 
between 1,000 and 1,500 yards, and between 1,500 and 2,000 yards, 
the margin of safety continually increases. In order to obtain 
these safety angles, it will often be necessary to seek commanding 
positions for the guns, i. e., rising ground, upper stories of houses, etc. 

4. The foregoing instructions may be modified provided accurate 
and reliable observation is insured. This, however, is a matter for 
the exercise of judgment and common sense on the part of the 
machine-gun commander. Too much reliance must not be placed 
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on the ability of an observer to pick up the cone of fire during an 
attack. The fire of the attacking troops, the supporting troops and 
t the artillery will probably be such that the machine-gun cone of 

fire can not be observed correctly. 
5. The safety angles may be obtained as follows: 

(a) From prismatic field glasses, graticuled for Mark VII ammu- 
nition. In this case the distance between the zero line and the 600 
yards graticule gives the required angle for 1,000 yards and under; 
the distance between the zero line and the 1,000 yards graticule will 
give the angle for distances between 1,000 and 1,500 yards, and the 
distance between the zero line and the 1,300 yards graticule will 
give the angle for distances between 1,500 and 2,000 yards. 

(b) With the aid of the graticule card as follows: 

Hold the card vertically and at the full length of the cord from 
the eye; the space between the safety lines marked will then give 
the required angles. (See PI. XXIV.) 

(c) By means of the tangent sight: 

Lay the gun on the target with the correct elevation; then move 
the slide up 300 yards for all ranges up to 2,000 yards without altering 
the elevation of the gun; and adopt the auxiliary aiming mark thus 
found. (See PI. XXV.) 

With the tangent sight method, the firer must note carefully the 
auxiliary aiming mark obtained after raising the slide, and re-lay on 
this mark. If he is traversing, he must find a second auxiliary 
aiming mark at the other end of the line to be traversed, and must 
traverse along an imaginary line joining the two auxiliary aiming 
marks and parallel to the enemy's position. 

The tangent sight method and either graticuled glasses or a grati- 
cule card should be used simultaneously, in conjunction with and 
as a check on each other. 

When the heads of the friendly troops become visible to the firer 
over the sights, he should not cease fire, but should elevate his gun, 
taking the enemy position as his auxiliary aiming mark. This will 
cause the cone of fire to search ground in rear of the enemy's position, 
which may be occupied by his supports and reserves. 

28. 1 Indirect fire. 

1. On occasions indirect fire may be used. This form of fire is 
rendered possible by the Mark IV tripod of the machine gun. Guns 
not fired from a fixed platform must never be used for indirect fire. 

1 Note.— This section does not deal with overhead indirect fire or with searching 
reverse slopes, for which see pars. 30 and 31, respectively. 
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2. Indirect fire may be of great value in annoying the enemy and 
affecting his morale, but, except under unusually favorable condi- 
tions, can not be expected to inflict serious loss. 

The main disadvantages of indirect fire are that it requires, in 
most cases, a great deal of preparation and accuracy in calculation. 
Unless officers possess experience, it may sometimes be employed 
under conditions where direct fire is not only possible but necessary. 
Under certain conditions it may be positively dangerous to our own 
troops. 

3. As the target is invisible, the problems to be solved are — 

How to lay the gun, both to obtain and to put on elevation 

and direction; and 
How to maintain the laying. 
The methods of solving these problems are given in skeleton form 
in the following table. The actual details of each of the methods 
are given in the subsequent paragraphs. 

• Indirect fire table. 



Direction. 



See 
par. 



Elevation. 



par. 



Obtained bv— 

Posts, direct 

Map and compass 

Map, protractor, and reference object 

Put on gun by- 
Posts and compass 

Reference object and direction dial . . 

Maintained by- 
Auxiliary aiming mark 

Direction dial 



Graticules 

Contoured map.. 

Elevation dial... 
Tangent sight . . . 



Auxiliary aiming mark . 
Elevation dial 



13 
14 



4. To obtain elevation by means of graticules. 

By means of graticules cut across the focal plane of a pair of pris- 
matic field glasses, or by graticules printed on a card with a string 
for a base, indirect fire can be as quickly applied as ordinary direct 
fire. These graticules are similar to an inverted backsight and 
represent the angles of elevation for the gun. The topmost graticule 
represents zero, and the lines below represent every 100 yards 
upwards, from 200 yards. 

The procedure is as follows: 

(i) Obtain the range to the target. 

(ii) Select an auxiliary aiming mark visible to the firer and 
directly above the target. 

(iii) Move to a position whence the target and the auxiliary aim- 
ing mark already chosen can be observed; look at the target in such 
a way that the graticule, representing the range to the target, falls 
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across the target; then see which graticule falls across this aiming 
mark. (See PI. XXVI.) 

The range corresponding to this graticule is the tangent elevation 
at which to open fire, using the aiming mark already chosen to lay- 
on. By this means accuracy may be obtained from a gun which is 
invisible to the enemy. It is important to get an aiming mark 
vertically above the target, making' any necessary allowance for 
wind. This method becomes inaccurate when the eye of the 
observer using the graticuled glasses is much below or above the 
gun. 

If it is found necessary to increase or decrease the elevation after 
fire has been opened, the following method must be employed 
since the position of the slide does not indicate the range to the 
target. The range on the sights is the range for the aiming mark 
and not the actual range to the target, e. g., the sights may show 500 
yards when the target is 1,200 yards away. If in this case the cone 
of fire is observed to fall 100 yards short of the target, the necessary 
correction will not be obtained by moving the slide of the tangent 
sight up to 600 yards. It will be necessary to move the slide up for 
the same distance as from 1,200 yards to 1,300 yards. In moving 
the slide up for all ranges below 1,500 yards, as many clicks can be 
heard on the ratchet of the tangent sight as there are hundreds of 
yards in the range, e. g., between 1,000 and 1,100 yards there are 
10 clicks, between 1,100 and 1,200 yards 11 clicks, and so on. In 
the present example, therefore, it will be necessary to move the 
slide up for 12 clicks. If the cone of fire were falling 50 yards short, 
it would be necessary to move the slide up for 6 clicks. 

This method of indirect fire must not be employed when firing 
over the heads of our own troops. 

5. To obtain elevation by means of a contoured map. 

Having noted on the map the exact positions of gun and target, 
measure the distance between them. From Table I, Appendix 
A, obtain the corresponding angle of tangent elevation. 

From the map note the contours on which tjie gun and target lie 
and by subtraction obtain the difference in height between them. 
By means of the angle of sight formula, 1 knowing the range and the 

i Note.— The ' ' angle of sight " can be calculated by means of the following approx- 
imate formula: 

VI 

g|rx3400~ an Ste °f sight in minutes. 

Where VI and HE are in the same denomination. 
Te convert yards to meters deduct one-tenth. 
To convert meters to yards add one-tenth. 

From tables in Appendix A the quadrant angle can be obtained directly without 
working out the angle of sight. 
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difference in height between gun. and target, work out the angle of 
sight. If the angle of sight is found to be positive, add it to the 
angle of tangent elevation to obtain the angle of quadrant elevation 
necessary to put on the gun; if, on the other hand, the angle of sight 
is found to be negative, subtract it. 

6. To put on elevation by means of the elevation dial. 

To place the required quadrant elevation on the gun — 

(a) Level the gun by the spirit level No. 1 taking the holding 
pressure. 

(b) Slip the dial round till zero is under the pointer without dis- 
turbing the bubble. * 

(c) Clamp the dial to, but without disturbing the elevating wheel. 

(d) Turn the elevating wheel till the required angle is obtained. 
One revolution of the elevating wheel produces 4° of elevation or 
depression on the gun. To obtain an angle of elevation of 8° the 
elevating wheel would have to be revolved twice. The elevation 
dial is accordingly graduated to 4°, showing subdivisions of five 
minutes, which are easily capable of subdivision by eye. 

(e) If an obstruction exists between gun and target, make sure 
before firing that the shots will clear it. (See par. 17.) 

7. To put on elevation by means of the tangent sight. 

This method entails the use of an auxiliary aiming mark which 
must be at least 100 yards distant front the gun. 

To put elevation on the gun by means of the tangent sight, con- 
vert the angle of quadrant elevation (see par. 5 above) into a range 
by reference to Table I, Appendix A. Then level the gun by the 
spirit level, No. 1 taking the holding pressure. 

Any of the four following cases may occur: 

(a) Quadrant elevation is positive and a suitable natural auxiliary 
aiming mark can be seen or an artificial one put out. 

(b) Quadrant elevation is negative and a suitable natural auxiliary 
aiming mark can be seen or an artificial one put out. 

(c) Quadrant elevation is positive, but there is no suitable natural 
auxiliary aiming mark, nor can an artificial one be placed in position. 

(d) Quadrant elevation is negative, but there is no suitable natural 
auxiliary aiming mark, nor can an artificial one be placed in position. 

Cases (c) and (d) may occur when the ground slopes down steeply 
in front of the gun. 

Case (a). — With sights at zero, look along the sights and select a 
natural aiming mark or place one out and lay on it. Run the tan- 
gent sight up to the range found above and relay on the auxiliary 
aiming mark. 
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Case (6). — Run the tangent sight up to the range found above 
(disregarding the sign), maintaining the holding. Select a suitable 
natural aiming mark or place one out and lay on it. Run the sights 
down to zero and relay on the auxiliary aiming mark. 

Case (c). — Run the tangent sight up till some suitable natural 
or artificial auxiliary aiming mark is visible and lay on it. Note 
the range on the tangent sight and convert into an angle by means 
of the table given in Appendix A. Add to this angle the angle of 
quadrant elevation found as in (par. 5). Convert the answer into a 
range by means of the table given in Appendix A. Run the sighta 
up to this range and relay. 

Case (d). — Run the tangent sight up till some suitable natural or 
artificial auxiliary aiming mark is visible and lay on it. Note the 
range on the tangent sight and convert into an angle by means of 
the table given in Appendix A. Subtract from this angle the angle 
of quadrant elevation found as in par. 5. Convert the answer into 

Fig. 1. 

'c\ 

\ 

\ 

\ 

a range by means of the table given in Appendix A. Run the sights 
down to this range and relay. 
8. To obtain direction by posts, direct. 

By day, an observer selects the gun position and also the target 
he wishes to engage. He places a stick (L) (see fig. 1) in the ground 
in rough, alignment between the target and gun position. He then 
crawls back and, if necessary, places a second stick (L 2 ) in exact 
alignment with his first stick (L) and the target, continuing the 
process until his last stick is visible from the gun position (G). If 
it is probable that more than one target is to be engaged, other sticks 
(Z 1 , I 2 ) can be placed between the stick (G) and the different targets 
(T, T 1 ). To do this an assistant is required to place the sticks in 
position while the observer dresses them from G. It is necessary 
to place the sticks vertically in the ground, and the stick (G) should 
not be more than 6 inches above the ground to avoid being knocked 
over by the crosshead of the tripod when it is placed over it. 
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Should it be found impossible to place the stick (L) in position 
owing to the proximity of the enemy, the stick (G) should first be 
placed in position, and a second stick (M) placed in rear of it and in 
alignment with (G) and the target. 

Under cover of darkness the position of (L) can be easily ascer- 
tained by an observer at (M) directing an assistant to place a stick 
in alignment with (M) and (G). 

9. To obtain direction by map and compass. 

To direct fire onto a target invisible to the guns, a map having a 
seal e of not less than 1/20,000 must be used . The exact position of the 
guns nust be marked also. This can be done by resection. (See 
Chapter XIV, Manual of Map Reading and Field Sketching.) 

The magnetic bearing of the target from the gun position must be 
worked out on the map. If the target to be engaged is a linear one, 



Fig. 2. 
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the magnetic bearings of its limits must be worked out in the same 
way. 

10. To obtain direction by map, protractor and reference object. 

The exact position of the gun must be marked on the map as 
directed in paragraph 9 above. If possible, a reference object 
should be selected, which is marked on the map and visible from 
the gun position. If the only suitable reference object visible from 
the gun position is not marked on the map, its magnetic bearing 
should be taken from the gun position, and a line showing its direc- 
tion drawn through the gun position on the map. 

On the map by means of a protractor measure the angle included 
between lines joining the target and the gun, and the reference 
object and the gun. (See fig. 2.) If the target to be engaged is a 
linear one, measure the angles included between lines joining its 
limits to the gun and the target to the gun, 
101862°— 17 — -5 
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11. To lay for direction by means of a post and compass. 

To lay out an aiming post, drive in a stick (not more than 6 inches 
high) at the gun position, and place a compass on top. Rotate the 
compass till the dial indicates the required magnetic bearing found 
as directed in paragraph 9. Dress a post on this bearing, using the 
hair line on the compass glass. Replace the gun and tripod on the 
first stick and lay on the post put out. 

12. To lay for direction by means of reference object and direction dial. 
The gun is laid on any convenient part of the reference object 

with the sights set for any convenient range; it need not be leveled. 
The elevation required to hit the target should not be placed on the 
gun till the latter is directed on the target. The direction dial 
should now be set to read zero (or the reading noted if the dial can 
not be rotated). The gun is then swung right or left through the 
angle found as directed in paragraph 10, according as the reference 



ooject is to the left or right of the target. The gun can be directed 
to either end of a linear target simply by swinging through the angles 
found as directed in paragraph 10. (See fig. 3.) 

13. To maintain elevation by means of an auxiliary aiming mark 
and the tangent sight. 

Once the gun has been laid the sights only may be adjusted so as 
to bring a line of sight onto any suitable natural or artificial auxiliary 
aiming mark, e. g., a night firing-box, white or luminous stone, 
chimney, post, etc. The range shown on the tangent sight after 
such adjustment will have no connection with the quadrant eleva- 
tion on the gun, unless the elevation has been put on by the method 
given in paragraph 7, and the same auxiliary aiming mark is used 
to maintain it. 

The distance between the gun and the auxiliary aiming mark is 
immaterial when maintaining elevation, and in this respect differs 
from the minimum distance laid down in paragraph 7 when putting 
on elevation. 



Fi<r. 3. 




Gun 
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14. To maintain elevation by the elevation dial. 

Between bursts of fire the firer should make sure that the pointer 
continues to show the same quadrant elevation on the dial as was 
originally put on the gun. If this method is to be reliable, it is 
essential that the legs of the tripod should not sink unevenly into 
the ground; the tripod must, therefore, be placed on a firm foun- 
dation. 

It is desirable, where possible, to use an auxiliary aiming mark 
in addition, but if this is not possible the spirit level should be 
placed on the gun at frequent intervals, and the procedure laid 
down in paragraph 6 for putting on elevation repeated. It should 
be noted that unless the socket is absolutely upright the quadrant 
elevation may vary considerably if the gun is traversed through a 
wide arc, though the reading of the elevation dial will not alter. 

15. To maintain direction by means of an auxiliary aiming mark. 
(See par. 13 above.) 

16. To maintain direction by means of the direction dial. 

The gun having been laid for direction, the reading of the direc- 
tion dial is noted. Direction can be maintained during firing by 
insuring that the pointer is set accurately to this reading. 

17. In all cases where the target is invisible, owing to the presence 
of an obstacle, steps must be taken before firing to insure that the 
shots will clear the obstacle. The procedure is as follows: 

(a) After the gun has been given the quadrant elevation neces- 
sary to hit the target, the tangent sight will be adjusted for the range 
to the top of the obstacle. If on looking along the sights the obstacle 
is not visible, the shots will clear. If, however, the obstacle is 
visible, the shots will not clear, and the gun must be moved farther 
back. 

(6) If the range to the obstacle is under 100 yards, the method 
given above will not apply, and the No. 1 must look through the 
barrel, either directly or by using the mirror reflector. 

(c) Should the obstacle be invisible from the gun position, recourse 
must be had to the formula given in section 30, paragraph 4 (I). 
The clearance required will be one-half of the height of the 90 per 
cent cone at the range of the obstacle. In using the formula given 
in section 30, paragraph 4 (Z), for "our own troops' ' read "the obsta- 
cle'' throughout. 

29. Night firing. 

1. If the gun position is not exposed to the enemy's fire or to 
direct observation, the gun can be mounted and laid by day and 
left until night. 
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Some kind of auxiliary aiming mark must be in position in front 
of the gun for the purpose of maintaining elevation and direction 
after nightfall. (See sec. 28.) 

This auxiliary aiming mark can be a transparent screen secured 
to the open side of a box containing some form of illuminant. (See 
fig. 1.) The screen is marked with lines to permit of searching and 
traversing within definite limits. The horizontal lines are 1 inch 
apart, which will give a difference in angle of 10 minutes from the 
center line if the screen is placed 10 yards from the gun. The amount 
that 10 minutes represents in range can be readily ascertained from 
the tables showing the angles of elevation for the gun. (Appendix 
A, Table 1.) The vertical lines are 2 J inches apart, which will give 
a deflection of about 2 feet per 100 yards of range when the screen 
is placed 10 yards from the gun. 



Fig. 1. 

£S * ** 
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Bands 

A, B, C, D, F 
are J inch 
wide. 



2. When the gun position is exposed, or the gun is required else- 
where during the day, it will sometimes be possible for arrange- 
ments to be made by day so that the gun and tripod can be brought 
up under cover of darkness and placed in position to open fire when 
required. (See sec. 28.) 

The direction and elevation dials should be employed; and a 
luminous reference object should be laid out in any convenient 
position, where it is invisible to the enemy, for obtaining the direc- 
tion to any target, correct elevation being put on by the elevation 
dial. 

As the rear leg of the tripod may sink during firing, elevation 
can not be maintained by means of the elevation dial, which is a 
component part of the mounting. One or more luminous auxiliary 
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aiming marks should therefore be laid out by the method given in 
section 28, paragraph 8. 



1. In trench warfare, where the positions of our own and the 
enemy's units are clearly marked, indirect fire over the heads of 
our own troops may often be safely employed. 

2. The best results will be secured when observation of the strike 
of the bullets can be obtained. The element of chance, due to errors 
in ranging, climatic conditions, errors as to the exact position of 
the gun, etc., will thus be removed. 

3. Fire may be directed on the hostile support or reserve lines, 
communication trenches, cooking places, ration parties, reverse 
slopes of hills, roads, etc. When observation is not possible, the 
most that can be done is to sweep an area of ground, in which is 
included the target it is desired to engage. (See sec. 31.) 

4. To insure the safety of our own troops the following rules must 
at all times be strictly adhered to: 

(a) The guns must never be more than 2,000 yards distant from 
bodies of our own troops, over whom they are firing. 

(6) When the guns are 1,000 yards or under from our own troops, 
the range at which they are fired must be such as to insure the center 
of the cone of fire passing at least 20 yards over their heads. (See 
trajectory table, Appendix A.) When the guns are between 1,000 
yards and 1,500 yards from our own troops this height must be at least 
40 yards; between 1,500 and 2,000 yards it must be at least 80 yards. 

(c) When, the gun, friendly troops, and target are all on the same 
plane (not necessarily the same horizontal plane), rules (a) and (b) 
y.ve the following results: 

(i) No target may be engaged at a range of less than 1,500 yards. 



30. Indirect overhead fire. 



(ii) Range to target (in yards) : 



1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
2,200 
2,300 



2,400 and over 



Limits of safety zone for 
friendly troops (in yards). 

700 to 1,000 from gun. 

500 to 1,000 from gun. 

500 to 1,000 from gun. 

400 to 1,200 from gun. 

400 to 1,500 from gun. 

300 to 1,500 from gun. 

300 to 1,500 from gun. 

300 to 1,500 from gun. 
. 200 to 1,800 from gun. 
. 200 to 2,000 from gun. 
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(d) Climatic conditions must be carefully studied (see Musketry 
Regulations, sec. 29). 

(e) The laying must be checked frequently, both for direction and 
elevation, upon the auxiliary aiming mark. 

(/) The necessity for good holding must be impressed on the firer. 

(g) As a slight sinking of the tripod during firing may seriously 
affect the safety of our own troops, owing to the altered angle of ele- 
vation, every precaution must be taken to prevent this happening. 
The legs of the tripod should be firmly imbedded in the ground, and 
provision made to prevent them moving from their original position, 
but the use of an auxiliary aiming mark largely minimizes the effect 
of slight movements of the tripod. 

(h) When " traversing* ' or "searching" is used, provision must be 
made by means of wooden battens, etc., to fix safe limits beyond 
which the gun can not be moved. 

(i) A worn barrel should not be used, and the barrel should be 
cleaned after every 1,000 rounds continuous fire. 

(j) All calculations must be carefully checked by an ojflicer before 
fire is opened. 

(k) Troops over whom fire is to be opened must be cautioned, and 
a certificate to this effect signed by the machine gun company com- 
mander. 

(Z) In order to find the clearance, i.e., the height from the ground 
to the center of the cone at any point in the line of fire, the following 
is the simplest and most accurate method, which should be used: 

(i) Let gun contour =A yards. 

Let own troops contour =B yards. 

Let center of cone above or below horizontal 
plane through gun position when passing over 



Then clearance (yards) =A— BorC. 

C must be added or subtracted according as the trajectory to our 
own troops position is above or below the horizontal plane through 
the gun position. 

(ii) From the sketch the clearance is XZ. 

Then A— B=ZY and XY is the height of trajectory either above 

or below the horizontal plane through the gun position. 

+ + 
Obviously clearance =XZ=ZY or XY=A-B or C. 

(iii) In order to find C, either Table 2a or Table 2b must be used 
according as to whether the quadrant angle on the gun is positive 



own troops' 



i' heads 



=C yards. 



+ 
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or negative. On these tables, the words "positive" and "negative" 
are printed. If the trajectory height found is positive, 0 must be 
added to A— B; if negative, it must be subtracted from A— B. 

(iv) If the quadrant angle on the gun is positive, the range cor- 
responding must be found from Table 1 in order to use Table 2(a). 
If the quadrant angle is negative it will be used directly in Table 
2(b) without conversion. 

(v) The following three examples illustrate the method and deal 
with three typical cases. (See sketch above.) 

Case I. — Quadrant angle is positive and sufficiently large to 
thiow the center of cone above the horizontal plane when passing 
over own troops' heads. 



Example. Gun contour (A) =70 yards. 

Own troops contour (B)=20 yards. 

Q.E. = +86 minutes. Range corresponding = 1 , 200 yards. 

Assumed range to own troops 900 yards. 
Prom Table 2(a) trajectory height for 1, 200 yards at 900 yards 
=9 yards (positive) =C. 
Clearance=A-B+C. 



Clearance required =20 yards. It is safe to fire. 

Case II. — Quadrant angle is positive but small so that the center 
of cone is below the horizontal plane when passing over own troops? 
heads. 

Example. A and B as above. 



Q.E. =+35 minutes. Range corresponding =700 yards. 

Assumed, range to own troops 900 yards. 

From Table 2 (a) trajetory height for 700 yards at 900 

yards=4.5 yards (negative) =C. 
Clearance = A — B — C . 

=70-20-5 (say) =45 yards. 
• Clearance required =20 yards. It is safe to fire. 




OT 
5 



OT 
2 



=70-20+9=59 yards. 




J 
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Case III. — Quadrant angle is negative. 
Example. A and B as above. 



Q. E.= —75 minutes. 

Assumed range to own troops 900 yards. 

From Table 2b trajectory height for— 75 minutes at 900 

yards =33. 2 yards (negative)=C. 
Clearance = A — B — C. 

=70-20-33 (say)=17 yards. 
Clearance required=20 yards. It is not safe to fire. 



(vi) In Appendix B is given a copy of the "indirect overhead fire " 
sheet which should be used on service. Certain specimen examples 
have been filled in on it, for the purpose of bringing out various 
points. 

5. Elevation and direction may be obtained, put on the gun, and 
maintained by any of the methods described in section 28. The 
dials are particularly suitable for this type of fire. 



1. It may sometimes be desired to search the reverse slope of a 
hill occupied by the enemy, where he is under shelter from short- 
range fire. 

2. Reverse slopes are often chosen by the enemy as suitable 
areas where troops may be disposed preparatory to attack, or may 
maneuver free from observation. It is therefore necessary to know 
how such ground may be brought, most effectively, under machine- 
gun fire. Table 7 enables the machine-gun officer to search the 
reverse slope of a hill, and is constructed on the following basis: 

3. If a gun is placed at such a distance from the crest that the cone, 
just passing over it, will fall at a steeper angle than the slope of the 
ground on the other side of the hill, then fire effect will be brought 
to bear on the reverse slope. No endeavor has been made to fit the 
trajectory exactly to the reverse slope, as the difficulties and variables 
in the problem are so many, that small errors would upset the results. 
Traversing and searching should be employed, for the same reasons 
as govern all forms of indirect fire. 

4. Table 7. — This table is -so constructed that when the gun is 
placed as required by its use, and fire suitably directed at the reverse 
slope, the bullets will fall on it at an angle of somewhere between 
100 and 200 minutes to the slope itself. 

The table is divided into two parts, "Gun above crest" and 
"Gun below crest." 
The table is used as follows: 



31. Searching reverse slopes. 
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(a) On the map, draw a line from the crest, which will be the 
probable line of fire. 

(6) From the map, determine the drop in yards in 100 yards, 
measured from the crest down the slope. 

(c) Making use of the two top horizontal columns, note the distance 
to measure back, which will vary according as the spot thus found is 
above or below the crest. (See center column.) 

(d) From map note the difference in height between this spot 
and the crest, above or below as the case may be. Run down the 
center column till this height is found. 

(e) Then look along horizontally, when the final range from the 
crest will be found in the vertical column under the drop in yards 
found in (6). 

(J) Place the gun at this point, and lay on the crest by any suitable 
means. 

Note. — If it is found that the gun position is on the same level 
as the crest two answers will be given, i. e., one in portion of "Gun 
above crest, " one in portion "Gun below crest, " both opposite the 
zero mark. Select the most suitable. 



1. The general principles laid down in Infantry Training, Chapter 
XV, for the employment of machine guns in battle remain unaltered 
by the introduction of the machine-gun company organization and 
the substitution of Lewis gun detachments for machine-gun sections 
in battalions. But the new organization and the increase in the 
number of machine guns with infantry units have rendered neces- 
sary certain modifications in detail which are discussed in the 
present chapter. A certain amount of repetition and rearrangement 
of matter that is already dealt with in Infantry Training has been 
found necessary in order to avoid too frequent reference to para- 
graphs or sentences in that manual. 

2. The special characteristics of Lewis guns and the manner in 
which these characteristics affect their employment must be studied 
by machine-gun officers, as they have to cooperate closely with 
Lewis guns. These characteristics, therefore, are discussed in 



Chapter VI. 
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sections 33 and 34. 1 Detailed instructions for Lewis guns are given 
in Lewis Gun Training. 2 

3. The special principles which govern the employment of 
machine guns in the phase of operations known as trench warfare 
are dealt with in Notes for Infantry Officers on Trench Warfare. 

4. It must be remembered that in Infantry Training a machine- 
gun section means two guns, whereas under the present organization 
it means two subsections each of two guns, or four in all. 

33. Characteristics of machine guns and Lewis guns compared. 

1. The principal characteristic of the machine gun is its ability 
to produce rapid.and sustained fire. Provided water and ammunition 
are available, a machine gun is capable of keeping up a rapid fire 
for a very considerable period. 

On the other hand, the Lewis gun, though capable of extremely 
rapid fire, is incapable of sustaining this fire for long. This necessi- 
tates, therefore, the use of short bursts of fire as the normal practice. 

Its inability to sustain fire is primarily due to the fact that a water 
jacket is not provided (in order to economize weight) and the gun 
consequently becomes hot very quickly. Further, owing to their 
lightness, the working parts will not stand constant vibration to 
the same extent as those of the machine gun. 

2. A further difference between the two weapons is in the type of 
mounting used. The machine gun is provided with a heavy tripod 
which enables the gun to be used for overhead and indirect fire. 
This mounting also allows of the gun being laid on a fixed point, and 
fired at any time, by day or night, without further preparation. By 
this means it is possible to form "bands of fire" through which any 
enemy attempting to pass must suffer heavy loss. 

The Lewis gun is fired from the shoulder, a light bipod providing 
a support for the barrel; there is no traversing or elevating gear; and 
aim is taken and altered as when using a rifle, the conditions are, 
therefore, not suitable for overhead or indirect fire, nor for creating 
"bands of fire. ,, 

3. The machine gun, owing to its weight, and that of its mounting, 
is less mobile than the Lewis gun. The latter being specially pro- 
vided with a light bipod to increase its mobility, can be carried like 
a rifle, aDd fired with very little preliminary preparation, so that 

i Infantry battalions are provided with Lewis guns organized in Lewis gun detach- 
ments of 1 noncommissioned officer and 12 men each, with 2 Lewis guns. 
* To be issued shortly. 
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after movement its fire can be brought to bear on any object much 
more rapidly than that of a machine gun. 



1. Owing to its greater mobility a much greater liberty of action 
can be allowed to this weapon than to the machine gun. It must, 
however, be clearly understood that the Lewis gun can not take the 
place of the machine gun . It is a supplement to and no t a substitute 
for the latter type of weapon. 

2. It is adapted for even closer cooperation with infantry than the 
machine gun, as the Lewis gunner can move and appear to the 
enemy as an ordinary rifleman. Its distribution as a battalion and 
company weapon provides a mobile reserve of fire available for the 
smallest unit commander wherever an infantry soldier can go. 

3. It is specially adapted for a concentrated enfilade fire on a 
definite line such as a hedge or wall, or to cover a road or defile where 
it is not possible to deploy a number of rifles, and for places where 
it is difficult or impossible to bring up a machine gun unobserved. 
When wider fronts have to be swept with fire or heavier fire is re- 
quired at longer ranges machine guns can be more usefully employed. 

4. Although the expenditure of ammunition is not so great as with 
machine guns, the difficulty of getting ammunition up to the more 
exposed positions to which Lewis guns can go will be much greater. 
It is important, therefore, to withhold fire as long as possible and to 
use the power of the gun to develop unexpected bursts of fire against 
favorable targets. 



1. The tactical principles laid down in Infantry Training, sec- 
tions 160, 161, and 162, apply generally, but the organization and 
distribution of the machine guns with a brigade there discussed need 
modification to suit the new organization and distribution of machine 
guns. 

2. The introduction of the machine-gun company organization, 
while facilitating the collective employment of machine guns, does 
not mean that they should always be so employed. It may some- 
times be advisable to detach machine guns under the orders of 
battalion commanders and this should be done if the tactical situ- 
ation requires it. (See sec. 36 (2) (3).). In this case the battalion 
commander concerned should clearly understand the reasons why 
the guns are attached to him. Definite instructions should be given 



34. The employment of Lewis guns. 



35. The tactical handling of infantry machine guns. 




76 



MACHINE GUN NOTES NO. 1. 



by the battalion commander to the machine-gun officer as to what is 
required of him, but the latter should be allowed as much freedom 
as possible in the execution of his task. 

3. Command and control. — The various tasks which the machine- 
gun company has to carry out demand the most careful preparation 
and organization on the part of the company commander. 

He must insure that all section commanders fully understand the 
part they have to play, and he must be always on the watch to regain 
control, at the earliest possible moment, of any guns temporarily 
detached, in order to provide a reserve for his brigade commander. 

During action the machine-gun company commander will keep 
in the closest possible touch with the brigade commander, and it is 
important that section officers should keep in close touch with the 
commanders of units to which they may be attached and under 
whose command they come. Machine-gun officers must carefully 
observe this principle in order to avoid dual control and consequent 
misunderstanding. 

It is unsafe to rely on telephones, especially in open fighting. 
Steps must, therefore, be taken to maintain communication by visual 
signaling and by orderlies. 

4. Cooperation. — Cooperation is an essential feature in machine- 
gun tactics, both between the machine guns and other arms and 
between the guns themselves. 

Grouping machine guns into companies by centralizing control 
facilitates the execution of a comprehensive scheme of machine-gun 
cooperation in accordance with the needs of the tactical situation. 
When this is to be effected the machine-gun company commander 
must be thoroughly conversant with the situation. He should take 
every step to insure cooperation, not only between the guns of his 
company, but between his company and machine guns on the flanks. 

5. Concealment. — 

(a) During movement. — To insure concealment when on the move 
machine gunners should try to disguise their identity as such by 
adopting the formation of the neighboring troops. This, and any 
other means of escaping detection, should be constantly practised. 

When machine guns are moving, they should watch and avoid 
areas that are being swept by shell fire. 

(6) When in position: 

(i) As few men as possible should be near the gun. It will usually 
be found that two men are quite sufficient. 

(ii) When time, implements, etc., are available, guns should be 
dug in, but, unless it is possible to construct a really satisfactory em- 
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placement, it is better to seek cover from view. A hastily made 
emplacement will merely serve to draw the attention of the enemy. 

(iii) Masks and gloves will often facilitate concealment, especially 
when facing strong sunlight. 

Every effort must be made to prevent machine guns being located 
by artillery. If, however, machine guns are shelled, their action 
will largely depend on the tactical situation. They may make a 
change in position of about 50 yards or they may temporarily cease 
fire, the guns and detachment getting under cover; the latter will 
often deceive the enemy into thinking that they have been destroyed 
and enable the guns to obtain a good target later. A careful distri- 
bution of the gun numbers will minimize casualties. 



1. In order to obtain the best results, the machine-gun company 
commander must be thoroughly acquainted with the plan of opera- 
tions and must make a careful reconnaissance of the ground. 

By use of maps and study of the ground through a telescope from 
positions in rear or on the flanks, he should endeavor to make him- 
self familiar with the nature of the ground, the correct use of which 
may prove of decisive value. (See Infantry Training, sec. 161.) 

Having made his reconnaissance, and having received instructions 
from the brigade commander (Infantry Training, sec. 160 (13)), the 
machine-gun company commander will give definite orders to his 
section officers. 

2. Distribution of machine guns in the attack. — The machine-gun 
company commander may divide the guns under his command into 
groups, some to go forward with the Infantry, some to cover their 
advance, others as a reserve. 

3. The machine guns that go forward with the attacking Infantry 
will be placed under the control of the Infantry commander to 
whom they are attached. (See Infantry Training, sec. 160 (13).) 

The rdle of these guns will be to — 

(a) Assist the Infantry in obtaining superiority of fire. 
(6) Make good the positions won. 

(c) Pursue the enemy with fire. 

(d) Cover reorganization of the Infantry. 

(e) Repel counterattack. 

(/) Cover retirement in the event of the attack proving 



The number of guns to be sent with the Infantry will be governed 
by two factors, viz, the length of front and the nature of the ground. 



36. Machine guns in the attack. 



unsuccessful. 
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The time of iheir advance will be determined by the nature of the 
ground and progress of the Infantry. The progress of the Infantry 
must be carefully watched so that the guns may be brought forward 
at the earliest possible moment. They should very rarely advance 
with the leading line of Infantry. This is the duty of the Lewis 
guns, the fire of which should suffice to hold the position won until 
it can finally be consolidated by the machine guns. 

4. The guns detailed to cover the advance of the Infantry will 
normally be under the control of the machine-gun company com- 
mander, who acts under the instructions of the brigade commander. 
The r61e of these guns will be to provide covering fire for the Infantry 
up to the last possible moment in the following ways: 

(a) By fire from the flanks or through gaps in the line. 
(6) By overhead fire, 
(c) By indirect fire. 
Great care must be exercised in (6) and (c) in order to avoid 
endangering our own troops. • 

Orders to the machine guns detailed for this task may, if necessary, 
include general instructions to govern their action, after the task has 
been completed, pending receipt of further orders from the machine- 
gun company commander. It must, however, be remembered that 
it is usually dangerous to prescribe to a subordinate at a distance 
anything that he should be better able to decide on the spot, with a 
fuller knowledge of local conditions, for any attempt to do so may 
cramp his initiative in dealing with unforeseen developments. (See 
F.R.S., Part I, sec. 12, par. 2.) 

5. Guns kept as a reserve will be under the control of the machine- 
gun company commander, acting under the instructions of the 
brigade commander. Owing to their characteristics, machine guns 
are valuable as a reserve of fire power, and when kept in reserve in 
the hands of the brigade commander may prove of the utmost value 
at the critical moment. It must be remembered, however, that a 
great development of fire power is most useful in the opening stages 
of an attack, to cover the advance of the infantry, and it is a mistake 
to keep guns in reserve if they can be usefully employed in sup- 
porting the advance. These guns may be used for long range 
searching fire on ground behind the enemy's line, which is likely to 
hold supports or reserves, but must be available to move forward at 
once, when required. 

6. The great fire power of machine guns relative to the space 
they occupy, the rapidity with which they may be brought into or 
out of action and the ease with which they can change the direction 
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of their fire render them especially suitable for the protection of 
threatened flanks and for filling gaps which may appear laterally 
or in depth. Any of the guns mentioned in the previous paragraphs 
may at times be employed in this manner. 

7. During an attack it may be advisable to continue to hold cer- 
tain tactical points, which have been captured, until the attacking 
troops have made good their next objective. The characteristics 
of machine guns fit them for this duty; their use will avoid dimin- 
ishing the strength and dash of the attacking infantry. 

8. Limbers and ammunition reserve. — Gun limbers will generally 
remainunder the orders of section or subsection officers, but ammu- 
nition limbers would, as a rule, be placed under the officer in charge 
of the' brigade ammunition reserve (Infantry Training, sec. 166 (2)), 
or under a machine-gun officer, who should keep thoroughly in 
touch with the progress of the machine guns so that he may be able 
to keep the wagons as close up as possible. 

When machine guns are attached to battalions, a proportion of 
ammunition limbers will accompany them if required. 

It must be remembered that ammunition limbers are far less 
mobile than gun limbers. 



1. When it has been decided to consolidate a position for defense 
a reconnaissance should be carried out, the machine guns being 
generally allotted on the following principles. 

2. Some guns should be posted as soon as possible in accordance 
with the nature of the ground to form a complete belt of flanking 
machine-gun fire along the front of the position. Important con- 
cealed approaches and folds in the ground should also be covered 
by machine guns. 

Cooperation must be arranged with the Lewis guns of battalions, 
which can cover the less important approaches or small depressions 
or hollows which the machine guns can not sweep. 

3. A proportion of machine guns should be kept in reserve. 
When the ground is suitable, these may be used for indirect over- 
head fire if the results are likely to justify the expenditure of ammu- 
nition, and the readiness of the guns to take up other tasks is not 
impaired. It will often be found advisable to prepare machine-gun 
emplacements at important tactical points in rear of the front line 
and to detail guns for their occupation, if necessary. Preparation 
in this respect will facilitate a rapid readjustment of the line at any 
point. 



37. Machine guns in the defense. 
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4. Secondary positions and lines of retirement must be recon- 
noitered, and steps must be taken to insure that the detachments 
are familiar with them. In case of a withdrawal becoming necessary, 
machine guns in supporting positions will cover the retirement of 
the Infantry and guns in the front line. When the latter have 
occupied their secondary positions, they, in their turn, will cover 
the movement of the guns originally in support. 

5. Arrangements for firing at night should be made. The day 
and night gun positions will probably be different; the change from 
the one to the other should be made just after dark and just before 
dawn. 

6. Communication must carefully be arranged throughout 
machine-gun sections. Machine-gun officers must keep in touch 
with battalion commanders and the machine-gun company com- 
mander. (See sec. 35, par. 3.) 

7. The following points should also be noted: 

(a) The position of the ammunition limber should be determined 
and the arrangements for ammunition supply made known to all 
concerned. 

(6) Range cards should be made for each gun. 

8. The variations that arise during the protracted defense of a 
position are dealt with in Notes for Infantry Officers on Trench 
Warfare. 



1. The functions of an advanced guard make it necessary that 
great fire power should be available when required. A large pro- 
portion of machine guns should therefore be allotted to advanced 
guards. 

These machine guns should move well forward in the column, so 
that they may be able to get quickly into action. 

2. The principal duties of machine guns with the advanced guard 
are to — 

(a) Assist in driving back enemy forces by rapid production of 
great fire power at any required point; 

(6) Assist in holding any position gained until the arrival of the 
Infantry; 

(c) Cover the deployment of the main body by holding the enemy 
on a wide front. 

3. The characteristics of machine guns render them as a rule more 
suitable for employment with the main guard than with the van- 



88. Machine guns with an advanced guard. 




MACHINE GUN NOTES NO. 1. 



81 



guard, but the size of the vanguard may necessitate machine guns 
being attached to it. 



1. As rear guards will usually be required to hold positions with 
the minimum of men, a large proportion of machine guns should be 
allotted to them. 

2. Experience has shown that well-placed machine guns, sup- 
ported by a few Infantry only, will frequently hold* up an advance 
for long periods. 

3. In occupying a rear guard position with machine guns the 
ordinary principles of defense apply, but the following points should 
be specially noted: 

(a) As wide a field of fire as possible should be selected. 
(6) Guns must be concealed in the least obvious places. 

(c) Covered lines of retirement must be reconnoitered. 

(d) Gun limbers should be close up to facilitate a hasty retire- 
ment. 

(e) Positions in rear must be chosen before the machine guns 
retire from their forward positions. 

(J) A proportion of the machine guns should occupy the positions 
in rear before all the machine guns retire from the forward position. 
Thus the retirement of the last gun can be covered. 

(g) Pack transport is very useful. 



1. As soon as the infantry have made good one edge of a village, 
machine guns should be brought up in close support. They should 
then search windows, doorways, roofs, etc., likely to be held by the 
enemy. 

2. Machine guns should be used to command cross streets, etc., so 
as to guard against attack on the flanks or rear of the infantry. They 
should also be posted on the edges of the villages to prevent flank 
attacks, and when possible should be pushed forward well on the 
flanks, so as to command the exits from the village. 

3. During village fighting use may be made of windows, doors, etc., 
as machine-gun positions. If a good field of fire can not be obtained 
from existing doors and windows, and time is available, small holes 
can be made in the outside walls of the upper stories of buildings, 
enabling a good field of fire to be obtained. 

101862°— 17 6 
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41. Occupation of various positions. 



1. Machine guns may be hidden in almost any position, but it is 
advisable to avoid places which are either obvious or easy to recog- 
nize, such as cross roads or single objects, or places which can easily 
be located on the map. It is important that guns should merge into 
the surroundings, and straight edges or distinct shadows should not 
be made. 

2. Banks of rivers, canals, and railways, ditches, folds in the ground , 
hedges, palings or walls, also mounds of earth, may be used either to 
afford a covered line of approach and supply to a gun position or 
else a gun position itself. When firing over the top of the cover, 
greater protection is given if hollows are scooped out for the front 
tripod legs. (Pis. XII to XIV.) 

3. Houses may be employed in the following ways: 

The gun may be placed in rear, firing through windows or doors 
in line or past the sides of the house. When firing from a window, 
door, or hole in the roof, the gun should be placed well back for 
concealment. (PI. XVI.) A damp piece of cloth hung in front of 
the gun helps to conceal the flash. When firing from a cellar, care 
should be taken not to cause a cloud of dust to rise and give away 
the position. A means of retirement and alternative emplacements 
should be arranged. Overhead fire and observation may often be 
obtained from high buildings. 

4. Woods and crops provide cover from view, facilities for com- 
munication, and good lines of approach or supply. In neither case 
should guns be placed too near to the front edge. In woods it will 
often be possible to construct hasty overhead cover. 

5. If a barricade has been constructed across a road, machine 
guns should not be put on the barricade itself but, if possible, in a 
concealed position to a flank from which they can sweep the road. 

6. Haystacks do not as a rule afford a very satisfactory position, 
but guns may be placed in a hollow in front, or behind, firing past 
the side, or else in a hollow on top, firing through the front face of 
the stack. A machine gun concealed in a field which is covered 
with cornstalks, manure heaps, or mounds of roots is very hard to 
locate. (PI. XV.) 

7. Wood stacks, planks, logs of trees, and farm implements may 
be used to conceal guns; cover from fire can often be obtained by 
the addition of bricks or sandbags. (PI. XV.) 

8. Trees generally provide better observation posts than machine- 
gun positions. 
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42. Signals. 



In many cases observation Trill be impossible from the gun posi- 
tion, and it will be necessary for observers to signal results from a 
flank. The following semaphore code is used in signaling the 
results of observation of fire: 

O =Fire observed over. 

S =Fire observed short. 

R =Fire observed to right of target. 

L =Fire observed to left of target. 

K=Fire observed correct (target or range). 

W=Fire unobserved or "Washout." 
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Table 4. — Wind allowances. 



The following is the usual table for rough guidance: 



Yards. 


Lateral allowances. 


Mild. 


Fresh. 


Strong. 




Yards. 


Minutes. 


Yards. 


Minutes. 


Yards. 


Minutes. 


600 


1 


5 


V 


10 


2 


15 


1,000 


3 


10 


20 


9 


20 


1,500 


6 


15 


12 


30 


18 


45 


2,000 


12 


20 


24 


40 


3d 


60 



Notes. 

(i) The table is for right-angle winds; halve the allowances for oblique winds. 

(ii) The minutes of angle should be used in conjunction with a card and string in 
order to obtain an auxiliary aiming mark on which to order the gunner to lay. 

(iii) When no clearly defined auxiliary mark is obtainable the lateral angular 
allowance may be put on by the direction dial, if the angle is reasonably large. If not, 
the following rough rule may prove of value. 

(iv) Assume the following factors: Mild, 2; fresh, 3; strong, 4; then multiply the 
range by the appropriate factor, and the first figure of the answer gives the taps 
required. Thus fresh wind at 1,500 yards; 1.500X3—4,500; 4 taps are necessary. 

(v) The deflection due to drift is negligible below 1,000 yards. At 1,500 yards it 
is about 2 yards. Above 1,500 yards it is unknown but is certainly several yards at 
extreme ranges. 

N. B.— Drift is to the left. 



Table 5. — Allowances for atmospheric influences. 



More elevation. 


Less elevation. 


Cold (40° F. or less). 
Strong head wind. 
Extreme dryness. 


Heat (80° F. or more). 
Strong rear wind. 
Rain. 

Over 3,000 feet above sea. 


Allowances in Yards of Range. 


Range. 


1 factor. 


2 factors. 






50 
100 
150 




50 
100 


2,000 yards 
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Table 6.— Time of flight . 



Total time 
of flight (in 
seconds). 


Distance 
covered (in 
yards). 


Total time 
of flight (in 
seconds). 


Distance 
covered (in 
yards). 


1 


600 
1,000 
1,300 
1,550 
1,775 
1,950 
2,100 
2,225 


9 


2,350 
2,450 
2,550 
2,625 
2,700 
2,775 
2,840 


2 


10 


3 


11 


4 


12 


5 


13 


6 


14 


7 


15 


8 







Notes. 

(i) Doe to the effect of light on the human eye, more elevation most be given in a 
very bright light and less elevation in a very poor light. 

(il) Factors affecting elevation in opposite directions will naturally cancel out; 
the result of combined factors only must be used in the allowance table. 

(iii) Less elevation is required when firing up or down hill. This may be neglected 
when the angle of sight to the target does not exceed 10°. 
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Gun 
No. 




Remarks. 


< 




Num- 
ber of 
rounds 
fired. 


Checked 
by- 


General. 


1 


I>i 

— *i 


56 


500 


D.H. 


Traversed and searched slightly. En- 
emy retaliated on front line with 77 
mm. shells. 


2 


Bi 


24 


750 


D.H. 


Own troops not between gun and tar- 
get. Artillery F.O.O. reports en- 
emy casualties on both occasions. 


3 


€* 


15 


355 


D.H. 


Firing line reports noises of stamped- 
ing transport. Enemy retaliated on 
dummy emplacement. 


4 








D.H. 


Insufficient clearance over own troops. 
Did not fire. 


5-16 




>m 


41,500 


I).H. 
L.T.N. 
R.O.A. 


S. O. S. signal at 18.20, 19.30-19.56, and 
21.10. No enemy attacks developed. 


3 


Sb 


08 


710 


D.H. 


Traversed slightly. No information as 
to results. 


1. Clea 

2. Imn 

3. For 

4. not 
Note.- 


* Both positive. 
> columns above and find clearance by rule. 
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KEY TO PLATES. 



Company commander. 

$ Second in command. 

£ Section officer. 

$ Subsection officer. 

f£j Company sergeant major. 

ftj Company quartermaster sergeant. 

q Sergeant. 

g) Corporal. 

gQ Range taker. 

gj Scout. 

Gun number, lance corporal, or private. 

Artificer. 

BO Batman. 

(g Saddler. 

© Shoeingsmith. 

& Cook 

© Storeman. 

ja Driver. 

00 Signaler. 

CO Pilterer. 

Q Horse or mule. 
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PLATE I. 

MACHINE-GUN COMPANY DRAWN UP IN LINE. 
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PLATE II. 

MACHINE-GUN COMPANY IN COLUMN OF ROUTE. 

EXPECTED. 



ACTION NOT 



& 



Jl 6 6 *sfc8E»M 



a a 

Q 

b a 

□■ 

□ a 

□ 



»oo 

r-J triGunUmi*/ 



-»oo 



I 

i-. 



H! t S*cton. 



If — "*•*• 
U---^ -Q ""^ 



^ „ 



FT 



88 
89 ^m<W 



Detail of section 
in fours. 

CD 

mmmci] 
mmmcD 
mm m 
mmmm 
mm mm 
mmmm 
mm m 
mmmm 
m 

Tofcal length of 
column = 811 yds. 
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PLATE III. 

MACHINE-GUN COMPANY IN COLUMN OF ROUTE. ACTION 
EXPECTED. 
* _j_ 

i , 

I' C3 

i- — S3 m 

^ 

f" 

{ « o i o 

I2 X [ I /V?/ 
| __.] I I Section 



03 

g* II Defacement 

; ffyAt Sub, -Section 

? " ""0 0 

: PP|0 

1 I ' I N°lLctior> 

7 a 



CD 



□ Defacement 
Lc/t Sub-Sect, 



a. t Su b Sec Off Sect o> 
..O © Q.C.N "2 Section 



Followed in succession by 2, 3 and 4 sections in above order. The subsection 
officer of No. 4 section followed by No. 3 ( ammunition ) limbers and remainder of 
transport in same order as shown when action is not expected. 

Length of column=328 yards. 
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PLATE IV. 




MOUNTING GUN AT ELEMENTARY DRILL. 



Points to note: 

1. Method of supporting gun on the right thigh by No. 2. 

2. Forcing crosshead joint pin home with handle upward. 

3. Firm grip with left hand on rear crosspiece. 

4. No. 1 assisting with left hand. 

5. No. 1 ready to connect elevating screw to the bracket with right hand- 
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PLATE V. 




GUN INCORRECTLY MOUNTED. 

Points to note: 

Tripod— 1. Feet not firmly planted in ground. 

2. Rear leg at an angle to the line of fire. 

3. Socket inclined. 

4. Joint pin not turned down. 

5. Upper elevating screw too short. 
Gun— 1. Inclined to one side. 

2. Muzzle pointing upward. 

3. Condenser tube outside front carrying handle. 
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PLATE VI. 




NORMAL FIRING POSITION (SITTING). 

Points to note: 

1. Gun and tripod mounted correctly at suitable height, with belt box in posi- 

tion. 

2. Condenser tube passed through the loop of front carrying handle. 

3. Condenser bag screened as far as possible. 

4. No. 1. Feet closed in and firmly planted in ground. 

5. Correct method of taking "holding" pressure with both hands. 

6. Elbows supported inside the thighs. 

7. Eyes directed toward the target. 

8. No. 2. Lowest possible position. 

9. Right hand assisting feed belt. 

10. Observing controlling officer from position below the gun. 

11. Left hand out horizontally indicating " Ready to fire." 
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PLATE VII. 




NORMAL FIRING POSITION (LYING). 

Points to note: 

1. Gun and tripod mounted in lowest position with socket clear of the ground. 

2. No. 1. Heels firm on ground and legs close in to gun. 

3. "Holding" pressure taken with both hands, arms closo to body. 

4. Back supported by No. 2< 

5. No. 2. Lowest possible position consistent with performance of duties. 

6. Right hand keeping ammunition box in position. 

7. Watching for signals from a position below the gun. 

8. Left hand out indicating " Gun ready to fire." 

9. Knees drawn up behind No. 1 for support. 
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PLATE VIII. 




MOUNTING GUN (VICKERS) IN PRONE POSITION. 



Points to note: 

1. Minimum exposure. 

2. Tripod mounted in lowest position— socket just clear of ground. 

3. No. 1. Position taken up on left of gun. 

4. Left hand supporting barrel casing. 

5. Right hand forcing home the crosshead joint pin. 

6. No. 2. Left hand gripping rear crosspiece. 

7. Ready to connect elevating screw to the bracket with right hand. 
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PLATE IX. 




FIRING WITH AUXILIARY TRIPOD. 

Points to note: 

1. Feet of tripod forced in ground by No. 2. 

2. Sights upright. 

3. No. 1. Correct " holding' * with both hands. 

4. Elbows splayed out to support gun and body. 

5. No. 2. Assisting feed bolt with right hand. 

6. Left hand out indicating " Gun ready to fire." 

7. Watching controlling officer. ,' 
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PLATE X. 







J 







































POSITIONS WHEN FIRING ALONG A STEEP SLOPE. 
Points to note: 

Tripod.— 1. Feet firmly planted. Legs adjusted to suit ground. Rear leg down 
the slope. 
2. Socket upright. 
Gton. — 3. Loaded and laid correctly. 

4. Condenser tube inside carrying handle. 
No. 1.—5. Position suitable to ground. 

6. Holding pressure, supported by No. 2. 
No. S..—7. Supporting ammunition box with right hand. 

8. Watching controlling officer. 

9. Hand out indicating " Gun ready to fire." 
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PLATE XI. 




POSITIONS WHEN FIRING DOWN A STEEP SLOPE. 



Points to note: 

Tripod. — 1. Legs adjusted to suit ground. Rear leg down slope. 

2. Socket upright. 
Quri— 3. Loaded and laid. 

4. Condenser tube inside carrying handle. 
No. t.—o. Position adapted to suit ground. 

6. "Holding" with arms close to body. 
No. t .— 7. Supporting ammunition box. 

8. Position adapted to ground. 
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PLATE XII. 



riftiNG OVEft UNDULATION* 




PLATE XIII. 




A CORRECT POSITION 
(GOOD COVER) 
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PLATE XIV. 




VICKERS OR MAXIM GUN MOUNTED BEHIND BANK. 
PLATE XV. 
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PLATE XVI. 




section or building 




Sketch of building 



PLATE XVII. 



Culminating Aunt ( 7ejs "than htiftit <j a man) 

— _ ~ — _^ Aiming Mart 




—Band of fire 



First Cr-y^e 



Digitized by 



MACHINE GUN NOTES NO. 1. 



Ill 




PLATE XIX. 



H.C.CONE OF FIRE 




MCCONE OF FlSt 
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PLATE XX. 
SEARCHING REVERSE SLOPES. 




PLATE XXI. 
USE OF COMBINED SIGHTS. 
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PLATE XXII. 

SEARCHING FIRE. 




kOP§ CIVJNC ELEVATION TO X 



PLATE XXIII. 
SEARCHING FIRE, USING TWO GUNS. 




PLATE XXIV. 

OVERHEAD FIRE— PROTRACTOR METHOD. 



M.C. CONE OF FfRE 

r 




T. ■ Targct. 

A. 'Secrro* Office* using Psotkacto* 

B. - N?t. 

T.L.orS.- Setf 0*'ror une Of sight on TO TARGtT. 
B L or S. " Src» 0* bottom use of sour on TO bottom Of SAfcrr Mat at Z. 
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S.* Supportcd moors. 
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PLATE XXV. 
OVERHEAD FIRE— TANGENT SIGHT METHOD. 



MCCONE OF MRE 




TT • TARcer 

OX.O* S.- Original Line or Sight oh takcit with cqkkect uevatioh on cum 
N. LofS.«/fr*v Linc or Sight oh to dorrOM ortAscTY ahcu ati 
©.-• Supportlo Titoors, 



PLATE XXVI. 

INDIRECT FIRE — GRATICULE METHOD. 




.* RANGE TO TARGET 1750" 
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THE EMPLOYMENT OF MACHINE GUNS AND LIGHT AUTOMATIC 
WEAPONS BY CAVALRY. 



Types of Automatic Machine Rifles. 



The term " machine gun " is popularly applied to all rifles of 
this character. Some foreign authorities, however, are careful 
to apply the name " machine gun " to automatic machine rifles 
of the Maxim, Vickers, heavy Hotchkiss, St. Etienne, and Colt 
types only, calling those of the Lewis, light Hotchkiss, Benet- 
Mercie, and Madsen types " light automatic weapons," for the 
reason that the latter are a cross between the machine gun 
proper and the automatic rifle. The automatic rifle implies a 
weapon which can replace the ordinary magazine rifle in the 
hands of the individual soldier. 

The powers and limitations of these two classes of automatic 
machine rifles have been carefully studied, and each is used for 
the work to which it is best suited. The machine gun, or 
heavier type, is used where long-sustained fire of any kind is 
necessary, as for — 

(a) Creating bands or belts of fire across the front of a 
defensive position. 

(&) Guarding the flanks of an attack by covering areas of 
ground with fire. 

(c) Long-range covering fire. 

{d) Indirect fire, etc. 

The lighter or Lewis gun type has generally been assigned 
to infantry companies and cavalry troops and is considered 
ideal for supplementing the fire power of riflemen, assisting 
them to gain fire superiority and closely supporting them on all 
occasions in either attack or defense. 

The' Lewis gun type is the first to go forward in an attack 
and the last to be brought away in a retirement. The use of 
this type makes it possible to place fewer of the Vickers gun 
type in the front line of an entrenched position, reduces the 
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number of riflemen in the front-line Frenches, and enables 
positions won in an attack to be more quickly organized. 

In the British service at present there is one light automatic 
weapon to each troop of cavalry (i. e., 12 per regiment), and in 
addition there are six Vickers machine guns assigned to each 
cavalry brigade. 

In this paper the term " machine gun " will always refer to 
the heavy or Vickers type, and the term " automatic weapon " 
will refer to the light type (Lewis, Hotchkiss, Benet-Mercie, or 
Madsen). When both classes are referred to, the term "auto- 
matic machine rifle " will be used. 



The following are some notes on the employment of machine 
guns and light automatic weapons compiled by a prominent 
cavalry general serving in France. He offers them, not as a 
final pronouncement, but only as a foundation upon which to 
buil^ a doctrine. 



A. The characteristics of a weapon will usually determine its 
tactical use. 

A clear difference must be drawn between the machine gun 
and the automatic weapon. 

The Vickers gun type is capable, owing to its water jacket, 
of a rapid and sustained fire for a very considerable period. It 
is capable also, owing to the stable platform its tripod and 
clamps afford, of indirect and overhead fire, both by day and 
night. 

On the other hand, the Lewis gun type, the automatic weapon, 
has no water jacket, and its working parts are too light to stand 
constant vibration, consequently, though capable of extremely 
rapid fire, it can not sustain it for long, and must be used for 
short bursts of rapid fire. 

B. It must be understood that an automatic weapon can not 
take the place of a machine gun. It is a supplement to and not 
a substitute for the machine gun. 

It must be regarded, especially by the cavalry, as a single-shot 
rifle and used as such, but as one capable on emergency, and 
when the circumstances and target are suitable, of a very high 
rate of fire for a short period. 



Notes on Employment. 



GENERAL REMARKS. 
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It should therefore be a maxim that an automatic weapon 
should not be employed for rapid automatic fire unless the tacti- 
cal result desired, whether it be defensive or offensive, can not 
be obtained without it. 

It follows that it should never be used for long-range shoot- 
ing at insignificant targets, or for "on the chance" shooting, 
except for definite purposes, such as deception, or on occasion 
covering fire, but must be primarily regarded as a close-range 
weapon for decisive use. 

If this is not insisted on, especially in open warfare, the am- 
munition supply with the cavalry will become an acute diffi- 
culty, and the automatic weapon will fail us just when it is 
likely to be of most use. 

C. We must not have detachments permanently told off to 
the automatic weapon, but at least 50 per cent as soon as possi- 
ble, and eventually every cavalry soldier must be trained to its 
use. The only specialists should be a certain number of gun- 
ners — six or eight per weapon — who should be specially trained 
in its mechanism, and have a higher knowledge of its tactical 
use, but primarily it should be regarded as every man's weapon. 

D. Machine guns and automatic weapons, acting solely by 
fire, can prepare an offensive movement or repulse an attack, 
but can not themselves gain ground. This rOle must always be 
left to the infantry, or with cavalry, to the man and horse 
combined. 

It can therefore be said that, whenever action by fire alone 
is sufficient for the desired tactical result, it may be advan- 
tageous to use machine guns and automatic weapons rather 
than men, reserving the latter for combined operation by move- 
ment and fire. They may, and in fact often do, economize men. 

E. Machine guns and automatic weapons produce a dense, 
deep, but narrow cone of fire. Traversing widens the zone, but 
the consequent loss of density weakens the effect very con- 
siderably. 

Their fire has therefore the maximum power on narrow- 
fronted, deep objectives. Flanking fire must therefore always 
be sought for, and frontal fire will only have its full effect 
against troops who are compelled by the accidents of ground or 
obstacles to narrow their front. 

All automatic machine rifles, by reason of their small de- 
tachments and ease of concealment, possess the power of sur- 
prise action with all the effect this produces. Opening fire by 
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surprise should therefore always be sought for, and automatic 
machine rifles should never give away their positions by open- 
ing fire without full justification and a certainty of producing 
the desired effect. 

F. If the above general principles are departed from, as they 
may be in exceptional cases, the sole justification must be an 
affirmative answer to the question, Does the result hoped for 
justify the expenditure of ammunition? 

G. The light automatic weapon is part of the ordinary fire 
power of a troop, and there should therefore be very strong 
reasons of tactical expediency for withdrawing all or any of 
them for use elsewhere. 

They have been referred to as a reserve of fire power in the 
hands of the squadron leader, as have the Vickers guns as a 
reserve in the hands of the brigadier. 

They will both, of course, occasionally be used as such, but, 
speaking generally, it is, I think, a mistake so to regard them. 
Opportunities for taking full advantage of their powers are 
more often than not very fleeting with cavalry, and it should 
be the aim of squadron and brigade commanders to distribute 
them in such proportion as they think fit as early as possible. 

H. The following are put forward as suggestions for the 
employment of automatic machine rifles in specific cases. 



Trench warfare. — Machine guns are the framework pn which 
a defensive line is built, and their number will not be affected 
by the presence of automatic weapons, though their distribu- 
tion may be. The value of automatic weapons is to economize 
men, not to reduce the number of machine guns. 

Machine guns are posted to create belts of cross fire along 
the front of a position. The sustained rate of fire of automatic 
weapons is not sufficient for this purpose, nor are they suitable 
for indirect or overhead fire. 

It is rarely possible for machine guns to cover all the ground, 
and what they can not cover must be searched by automatic 
weapons firing over the parapet; owing to their mobility and 
absence of a fixed platform considerable liberty of action can 
be allowed them. They must be kept under cover during bom- 
bardment, but as they require no definite emplacements greater 
choice is possible in the selection of spots for their shelter, 
provided they can come into action without delay. Definite 



(1) Duties when acting purely as infantry. 
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fronts must be allotted to them and the detachments be thor- 
oughly familiar with all possible firing places covering such 
fronts. 

Provided all are familiar with their use, great economy of 
men and consequent lessening of casualties may be brought 
about by their use in the front line. 

In the event of a portion of the line being broken, automatic 
weapons can, owing to their mobility and invisibility, be 
brought into action, covering the captured portion of the 
trenches from positions impossible for machine guns, even 
from shell holes and accidents of ground out in the open. Their 
use for firing " inward " from communication trenches to con- 
fine a hostile success in a water-tight compartment is also 
indicated. 

In an attack out of trenches covering fire on the flanks is the 
province of the machine guns. Automatic weapons can do 
great service in providing covering fire from the front. They 
can be pushed out under cover of darkness, smoke, or bombard- 
ment and establish themselves in shell holes, ditches, long 
grass, etc., and by concentrating on hostile machine-gun em- 
placements or sweeping the parapet greatly aid the advance. 

They should not accompany the first line of attack, but as 
soon as the first line of trenches is taken should be rapidly 
pushed up to cover reorganization and pursue the enemy with 
fire and ward off counter attack until the line is established. 



If cavalry have to undertake an infantry attack on a locality 
where the enemy is only hastily entrenched, it may be possible 
to push forward automatic weapons with the leading line, as 
they will appear to the enemy as ordinary riflemen. If used in 
this way they can provide covering fire for the front line when 
advancing in rushes over short distances. They may even be 
able to work forward in front of the line with the same object. 

Machine guns will always be used for long-range covering 
fire and if "preparation" is necessary, both in the case of 
advances mounted and dismounted. 

' It should be a maxim that no attempt is made to gain ground 
against known opposition without the provision of such cover- 
ing fire to assist forward progress, provide against forced re- 
tirement if the advance fails, and to cover the flanks. 



(2) Open warfare — acting as infantry. 
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The weight of the machine guns should in all such operations 
gravitate naturally toward the flanks, from where they can 
combine cross fire to the front and protection of the flanks. 
They follow the attack by advancing en echelon on the wings. 

In wood fighting automatic weapons should not accompany 
the front line, as they can not fire suddenly from the shoulder. 
They should be distributed some 50 or 100 yards in rear of the 
front line, at the heads of the supporting line (which should 
always be in columns of sections or files) and some toward the 
flanks of the supporting line, but inside the flank columns. 

Machine guns should normally accompany the reserve with 
their weight toward the most dangerous flanks. Every effort 
must be made to keep a close control over fire in wood fighting, 
a most difficult thing to do. Sudden, extremely intense bursts 
of fire will assist forward movement to a greater degree than 
uncontrolled tree to tree fighting. 



The distribution of the machine-gun squadron in a column 
on the march would seem to be dictated by the proximity of the 
enemy. If contact is expected early, there should be at least a 
section with the advance-guard squadron, and one or perhaps 
two sections in rear of the leading squadron of the leading 
regiment. Such distribution would tend to insure that minor 
opposition is disposed of quickly, and would prevent the head 
of the column being driven in by unexpectedly strong hostile 
offensive action. 

Normally the position of the remainder of the machine guns 
would seem to be following the horse artillery, i. e., in rear of 
the leading regiment, from which position they could be quickly 
distributed, either forward or to regiments following in rear 
which are ordered to deploy or to move to either flank. 

Advance guards. — It is the business of a cavalry advance 
guard to take very bold and aggressive action, to grip, hold, and 
outflank the enemy as rapidly as possible to compel him to dis- 
close his disposition. It is a reflection on any mounted advance 
guard if it permits the march of the main column to be delayed 
by what afterwards turns out to be only minor opposition. 

On being held up, the enemy must be " held " in front by fire, 
and immediate offensive flank reconnaissance undertaken, to 
both flanks if possible, and at least to one. 



(3) Open cavalry fighting. 
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Machine guns should be used for the direct holding fire, and 
to cover the advance of flanking detachments, and their retire- 
ment if they are driven back. 

Automatic weapons should be used for the flanking move- 
ments, and may be able to progress — owing to their mobility and 
the small target they offer — by making use of the accidents of 
terrain, where a large body, such as a troop, would be stopped 
by lire. At the same time, if they reach their objective, the 
volume of fire they produce will be equal to and more concen- 
trated than that of a troop. When a direct advance appears 
possible again at least a section of machine guns should remain 
in action until the situation is quite clear again. 

Rear guards should always be strong in automatic machine 
rifles, which enable them to hold on longer, use fewer men, and 
cover a wider front. 

It may therefore be advisable to increase the proportion of 
automatic weapons with a rear guard, especially with flank de- 
tachments. The question of ammunition supply is made easier 
as a rear guard is always retiring on its supply. Automatic 
weapons are quicker in and out of action, so their use is indi- 
cated with the rearmost parties for close work, while the 
Vickers guns should retire first and assist with long-range cover- 
ing fire the retirement of the remainder. 

All automatic machine rifles in such work should endeavor to 
come into action just where the enemy does not expect them, 
and avoid conspicuous points — villages, houses, small woods, 
etc. — which attract artillery fire. Opportunity should always be 
sought to make an over-bold enemy pay dearly for a premature 
advance by feigning a retreat of mounted men and drawing 
them into a storm of lead. 

When a prolonged defense is contemplated automatic machine 
rifles will be used on the same general principles as in trench 
warfare. If we have to " seize and hold " ground until the 
arrival of the infantry, the Vickers guns will be posted to create 
a belt of cross-fire in front of the position; for long-range fire 
against distant approaches ; for overhead and indirect fire, espe- 
cially by night; for strengthening weak flanks and holding 
strong points for determined defense. 

Automatic weapons will be best employed to command and 
cross-fire the final approaches and to cover ground which the 
Vickers guns can not. Their use is also indicated in " advance 
posts " commanding 'covered approaches invisible from the main 
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defensive line and compelling premature deployment Very 
careful instructions as to how long such posts are to remain in 
action and their lines of retirement are necessary. 

When cavalry is making successive mounted advances against 
opposition, or seizing a particular line, the preliminary occupa- 
tion of tactical points covering the subsequent advance of the 
bulk of the force is very important, especially toward the flanks, 
whether the force engaged is a large one or only an advance- 
guard squadron. It is as if we throw out " kedge " anchors with 
which to warp ourselves forward. 

Attempts to gain such points should always be the first step 
in mounted forward movement. 

Covering fire is essential — by horse artillery if present, and 
always by Vickers guns, the procedure of advance being scouts, 
• sections with automatic weapons, troops complete, and finally 
squadrons, followed by other Vickers guns, gradually increasing 
our hold, making good and extending outward till 'all join up. 

A proportion of horse artillery and Vickers guns must always 
be left in their covering positions until the success of the opera- 
tion is assured and the need no longer exists of a rallying point 
in case of retirement. 

^Retirements on a broad front follow the same procedure as 
regards automatic machine rifles as rear guards. 

In all open ■operations the presence of automatic weapons with 
flank protective patrols and detachments will much assist them 
in their duties, which are, first, to give ample warning of a 
flank offensive, and, secondly, to put up such delaying action 
as they can to give time to the reserve to be moved to a suitable 
position to deal with the situation. 

When cavalry is "bluffing" and holding a long line thinly, 
automatic weapons might be of great value for deception, and 
in this case their use at long ranges is permissible. Thus, by 
firing a few rapid rounds simulating a machine gun, which is 
usually associated with the presence of considerable formed 
bodies. 

Automatic weapons and machine guns add greatly to the 
strength of an outpost line and enable us to economize men in 
this fatiguing duty. 

All defiles, bridges, roads, and approaches will be covered by 
them, the general distribution being the same as outlined above 
for a prolonged defensive. 

They are especially valuable if the ground held is that on 
which the main body intends to fight if attacked. 
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The mobility of the automatic weapon will enable it to be 
used by day with great boldness in positions well in front of the 
general line. 

If mounted offensive is attempted against us by large bodies 
of cavalry, the skillful posting of automatic machine rifles in 
hedges, buildings, copses, groups of trees, sunken roads, etc., 
anywhere, in fact, where the horsemen can not get at us to use 
his weapon, should prevent his ever getting home with the 
sabre. We must, however, remember that we can not always 
foretell beforehand the exact line of advance that will be 
taken by the enemy's mass, and we must not be premature 
in dispersing our weapons. A few Vickers guns will probably be 
sufficient to turn back a hostile mounted mass or compel them 
to adopt dismounted tactics, but if we want decisive results 
we must hold our automatic machine rifles in hand until the 
last possible moment, possibly endeavoring to draw the enemy 
in a desired direction by a portion of our force mounted. 

Concealment and surprise are essential to complete success. 
Scouts and patrols must be acted against with great boldness. 

At the last possible moment an avalanche of fire must be 
brought to bear on the enemy by every machine rifle in the 
force, each portion of it moving to its allotted position and 
coming into action with extreme rapidity. 

For such action automatic weapons would appear to be best 
used with the more dispersed action of the individual squadron, 
while a considerable proportion of the Vickers guns would 
probably have most effect if handled as a battery. 

The retention of a mounted reserve should also be considered. 

Such an action to be really successful demands a good eye for 
country and rapid judgment to decide when to assume the fire 
offensive and is a most interesting tactical study. 

In mounted encounters between small bodies of cavalry, the 
quick combination of fire and shock will mean the difference 
between partial and complete success. The use of automatic 
weapons in such affairs is worth close study and practice. 

Notes on the Use of Automatic Weapons With Cavalby. 

(Arranged in condensed form to assist regimental officers.) 

Characteristics of automatic weapons. — Capable of very rapid 
nre, but can not sustain it for long. Best target deep and 
narrow. Can be used as a single loader, by repetition or auto- 
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matically. Three drawbacks — heating, limited traverse, awk- 
ward to get on and off horse ; these will be lessened with experi- 
ence and improved equipment. 

From a consideration of the above, the following general 
principles emerge: 

An automatic weapon is a supplement to, and not a substi- 
tute for, a machine gun. 

Conditions to be looked for are concealment, surprise, and 
flanking fire. 

Automatic weapons should be used to economize men and as 
a reserve of fire power of the squadron commander or of the 
troop commander of a detached "troop. 

Automatic weapons must generally be used as single-shot 
rifles, occasionally by repetition, seldom automatically. 

Positions must never be given away prematurely, so that full 
effect may be obtained at decisive ranges. 

Regimental x officers must practice themselves in tactical 
schemes, constantly considering when, where, and how to use 
their automatic weapons. 

Automatic-weapon men must be constantly selecting positions 
in tactical schemes. 

The difficulty of ammunition supply must always be remem- 
bered. 

(1) In open warfare — With advance guards. — During an ap- 
proach march the automatic weapon should be used to 
strengthen our hold on tactical positions at the end of various 
rushes, the moment the position has been scouted, especially 
toward the flanks. 

It should also be useful with a troop to cover the advance or 
retirement of patrols reconnoitering suspected places. 

When held up by enemy we must at once develop his fire so 
as to ascertain whether we have encountered a post or a line. 

Open holding fire in front and start offensive flank reconnais- 
sance on both flanks. 

For holding frontal fire employ machine guns if available. 

Use automatic weapons for flank movements, as owing to their 
mobility and small target offered it may progress where a troop 
could not and be more concentrated. 

If a post, combined frontal and flanking fire will probably 
cause it to move. 

If part of a line not to be turned, we must break through. 

Establish automatic weapons at tactical points which will 
secure our deployment. 
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The commander having reconnoitered and made his plan, a 
dismounted attack must be pushed home. (Par. 5 below.) 

(2) With a rear guard. — Automatic weapons will be especially 
useful. The question of ammunition supply is facilitated, as 
a rear guard is always retiring on its supply. Concealment and 
flanking fire should be sought for and the automatic weapons 
placed in the most unlikely places and not in the most obvious. 
Machine guns should retire before automatic weapons and assist 
the retirement of the latter with covering fire. Alternative posi- 
tions should always be selected for each automatic weapon so 
that if one position is located another can be occupied. 

Practice getting out of action unseen, quickly, and quietly. 

(3) With flank guards. — The automatic weapons should be 
pushed well out until they can get a series of mutually cross- 
firing positions to cover the approaches from the flank. 

During the march between rushes officers must always 
ask themselves the question, If the enemy is reported now, 
where do I send my automatic weapons? If they can not answer 
it correctly, they are leaving things to chance. To be able 
always to answer this question means foresight, good map 
reading, and reconnaissance. For this purpose the second in 
command of the squadron and troop leaders must be freely 
used to supplement the information obtained from the map. 

Delay in coming into action is always owing to lack of fore- 
sight and reconnaissance on the part of the commander rather 
than to slowness of the troops concerned. 

(4) For protection of troops halted. — Automatic weapons 
should be used to strengthen pickets holding likely approaches. 

(5) In a dismounted attack. — (a) To provide covering fire 
from the front during an attack wherever concealment or cover 
exist, the automatic-weapon men should creep forward and get 
into action, so as to provide covering fire from the front for the 
advance. If cover is scarce, advantage should be taken of our 
artillery fire for automatic weapons to push forward. Machine 
guns should provide covering fire from rear or flanks whenever 
possible. 

(6) In the struggle for superiority of fire more automatic 
weapons should be sent up to reinforce the firing line, rather than 
more men if the latter would suffer heavy loss. 

(c) To provide a mobile reserve of fire power under the 
squadron commander likely to be useful in repelling counter 
attacks, especially on the flanks. 




128 



MACHINE GUN NOTES NO. 1. 



(6) In defense automatic weapons should be used to cross- 
fire the front and sweep any approaches not covered by machine- 
gun fire. 

(7) In a mounted attack. — The automatic weapons should 
either (a) be concealed so as to engage the enemy frontally 
whilst the cavalry attack in flank, or (&) should gallop out to a 
flank so as to enfilade the enemy while the cavalry attack in 
front. 

(8) In a pursuit. — Full use must be made of our horses. 
Squadrons must gallop and seize tactical points on the flanks of 
the enemy's lines of retreat where, owing to obstacles, the enemy 
will bunch and offer good targets to the automatic weapons. 

(9) In wood fighting. — So soon as the scouts have located the 
enemy some automatic weapons should go forward and get into 
position so as to smother the enemy with fire the moment he 
opens and cover our forward movement. Other automatic 
weapons should move forward at the heads of the supporting 
line, which will generally be in line of troop columns. 

The machine guns should be toward the flanks and with the 
reserve. 
In trench warfare — 

1. To supplement the fire of infantry and machine guns. 

2. To economize infantry. 

3. Firing from the parapet to command ground which can not 
be swept by machine-gun fire. 

4. To provide covering fire from the front during ah attack 
automatic-weapon men creep forward under cover of night, 
smoke, or artillery bombardment and hide in shell holes, ditches, 
crops, etc. 

5. To help consolidate positions won and cover the reorganiza- 
tion of the attacking troops. 

6. For small enterprises where the weight and visibility of 
machine guns are unsuitable. 

7. To reinforce infantry when sending forward more men 
would entail heavy losses. 

8. As a mobile reserve of fire power. 




TACTICAL USE OF MACHINE GUNS BY CAVALRY WHEN ACTING 
AS INFANTRY AND IN TRENCH WARFARE. 



Note. — In this paper the term 44 machine gun " is used indis- 
criminately for the machine gun proper (the Vickers type) and 
the automatic weapon (the Lewis gun type). Their uses must 
not be confounded. The Lewis type is in the hands of the 
infantry companies and the cavalry troops, while the machine 
gun proper, or Vickers type, is organized into machine-gun 
companies and troops and they are used for long-range covering 
fire, for flank protection, for delivering indirect fire, etc., for 
which the lighter type should never be used. 

This memorandum has been drawn up from various notes on 
the tactical handling of machine-gun detachments based on ex- 
perience gained in the present war and lays down the principles 
governing their use. 



The increase in the number of machine guns tends to make 
this weapon the chief arm of the infantry. 

The principal characteristics of the machine gun are as fol- 
lows : Its power is limited to fire action ; the nature of the fire ; 
its comparative invisibility. 

Fire action. — Machine guns by fire action alone can pave the 
way for an attack or drive back a hostile assault, but they can 
not gain ground. The latter is almost exclusively the rdle of 
the infantry which is capable of crossing all obstacles. 

Wherever, therefore, fire action alone is needed, machine guns 
can be used with advantage in preference to infantry, the 'latter 
being reserved for fire action combined with movement. 

The use of machine guns, therefore, allows economy in the 
use of infantry and frees a greater proportion for maneuver- 
ing. 

Fire effect — Machine guns produce a dense, deep, but narrow 
cone of fire. Sweeping gives the cone greater width, but then 
the density becoming insufficient, the effect is weak. Machine- 
gun fire will therefore be most effective against narrow targets 
of considerable depth. As infantry normally fights in extended 
101862 °-l7 9 129 



I. Characteristics of Machine Guns. 




130 



MACHINE OTN NOTES NO. 1. 



order, 4he above conditions can generally be realized only by 
taking the lines in flank. Machine-gun fire parallel to the prob- 
able front of the enemy — that is, flanking fire — will therefore 
be the rule. 

Frontal fire should be used as a matter of principle only upon 
points where the enemy is compelled to pass, such as bridges, 
roads, defiles, communicating trenches, etc.; that is, against 
places where the enemy is obliged to take up dense formations 
on a narrow front or where his troops are in mass. 

Visibility. — By reason of its small personnel, the machine-gan 
section can use the slightest cover and, therefore, escape being 
seen by the enemy. Hence the possibilities for surprise effect 
are far greater for a machine gun than for infantry. The open- 
ing of fire by surprise must be the rule ; machine guns must not 
disclose their locations by firing on targets of minor importance. 

Flanking fire and surprise attack are two conditions that must 
invariably be sought for. 



The grouping of machine guns into companies assures the 
instruction of the crew and the upkeep of the material ; it also 
favors cohesion and "esprit de corps." These companies are 
tactical as well as administrative units. Although in trench 
warfare they are generally used by sections, in open warfare 
frequent occasions will arise for them to operate by company 
under their commander. 

At the beginning of an action, in order to save the infantry 
as much as possible, machine guns must be pushed forward with 
advance guards and placed from the start at the disposal of 
the subordinate commanders. 

For , the same reason the brigade machine-gun companies must 
not be considered as a reserve ("reserve de feux"). The 
brigade commander should assign them without delay to his 
two regiments, such proportion as he deems necessary. When 
the brigade commander or the regimental commander does not 
give directly to the machine-gun companies a special or some- 
what independent mission, these companies should be placed 
during combat under the orders of the battalion commander. 
The latter can then place one or more sections under the orders 
of their captains. 

Use on the offensive. — The principal situations in which ma- 
chine guns are called upon to engage are as follows: 



II. Use of Machine Guns. 
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(a) Reinforcing a front temporarily stationary. 

At the beginning of an action machine guns supported by 
small parties of infantry will cover very effectively the main 
infantry advance and offer at the same time an indifferent 
target to the enemy. 

During the course of the action they assist in holding on to 
the ground won and give time to make preparations for resum- 
ing the advance. 



The power of machine-gun fire allows them to be used in 
completing the artillery preparation, firing either against the 
personnel or making breaches in the auxiliary defenses. Some- 
times machine guns may be given the duties of preparing for 
an infantry attack when it is necessary to act very quickly (as 
in pursuit following up a success). 

Whatever the situation, the intense concentrated fire on one 
or more points will alone attain certain results. 



Placed from the start on the flanks of attacking troops, ma- 
chine guns will assist their start. They will then follow the 
advance of these troops, keeping on the flanks, in position to be 
used instantly on all points from which hostile counter attacks 
might be delivered. 



Machine guns are also used to sweep an interval or gap made 
intentionally or by accident between two units. In the latter 
case they constitute a powerful weapon which may be quickly 
put into action by the commander. 

Blank action and surprise effect are sought in every case. 
The men and guns must be protected against fire as much as 
possible. 

Use on the defensive. — In the defense the use of flanking fire 
is more necessary than ever. 

A defensive organization is complete only when machine guns 
have been distributed in such a way as to form successive cur- 



(6) Preparation for an attack. 



(c) Covering the flanks of an attack. 



(d) Occupation of an interval. 




132 



MACHINE GUN NOTES NO. 1. 



tains of fire along the front. The machine guns are therefore 
constantly on the lookout, especially at night, ready to block 
with instantaneous fire any hostile attempt. 

In order that the curtains of fire thus organized play their 
part at the moment of an attack, it is indispensable that the 
machine gun shall not have been destroyed by the bombardment. 
Their protection is consequently a matter of particular care. 
The three following precautions should be observed: Place the 
machine guns in bombproofs. Make their emplacements in- 
visible. Echelon them from front to rear. 

Shelters: A machine-gun casemate that is really bombproof 
requires considerable overhead thickness and relief. In open 
ground this would necessarily be noted by the enemy who may 
destroy it if it is worth the ammunition. The casemate form of 
emplacement must, therefore, be reserved for those cases where 
it will escape the enemy's observation, such as reverse slopes, or 
where it is possible to merge the relief with a well-marked slope 
of the ground, in woods, shelters, etc. 

The greater part of the work such as the preparation of timber, 
etc., should be done at the rear. By this condition alone can the 
work be done solidly and rapidly. 

While the gunners and their assistants are digging the excava- 
tion, the special troops prepare at the rear the wooden frames. 
The latter are then brought to the location and the casemate is 
completed in one or two nights at most, the greatest care being 
taken to hide the work from the enemy's observation. 

Invisibility : To render machine guns invisible it is necessary 
to build emplacements outside the dugouts, but near enough to 
insure the guns being brought up without delay. The dugout 
being only to protect the personnel may be dug as deep as re- 
quired and have only an insignificant relief. 

The firing position should be in the immediate vicinity of the 
dugout. The former may be protected against splinters by a 
light roof with little relief or be entirely open. 

The firing emplacement may be a simple pit dug in the open, 
in front or behind the parapet. This well-like pit should be con- 
nected with the dugout by an underground passage. The ma- 
chine gun is brought into action at the last minute, flush with 
the edge of the pit, either without protection or, preferably, be- 
hind a shield or small embankment connected with the natural 
ground by the gentle slope. This pit and its approaches if 
carefully disguised will certainly escape the enemy's observa- 
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tion. Emplacements of this type are frequently used in rear of 
the front-line trenches. 

When trenches lie on the reverse slope it is advantageous to 
place machine guns in this way in front of the crest and to 
connect them with the trenches by an underground passage. 

Trees may also be used as gun positions. 

To insure invisibility, it is necessary on the one hand to dis- 
guise all approaches leading to the "emplacements by means of 
underground passages and on the other to increase the number 
of emplacements so as to avoid firing daily from those specially 
reserved for use in case of attack. 

Positions in echelon : The natural tendency is to place all the 
machine guns in the front line in order to form an impenetrable 
curtain of fire in front of the trenches. But during a violent 
bombardment the first-line trenches and most of the machine 
guns, at any rate those that have been located, will be destroyed. 
It is therefore dangerous to place too many machine guns in the 
front line. 

The object in view is to place the guns and men under such 
conditions that, should the effects of the bombardment and the 
asphyxiating gases enable the enemy to penetrate our lines, the 
hostile infantry as it advances will come under the fire of our 
machine guns, previously echeloned from front to rear, which* 
will bring it to a standstill. 

What is required is not to sweep an extensive sector but to 
bring flanking fire to bear over certain definite zones or strips 
of ground, which will surely mow down the advancing waves 
of hostile infantry. 

Orders will, therefore, be given to distribute the available 
machine guns between the front-line trenches and the ground 
in rear, organizing in each particular case an emplacement 
suitable to the surrounding ground and having the above object 
in view. 



Under no circumstances must the machine gunners abandon 
their posts. If surrounded they will fight to the last. 

On several occasions the tenacity and devotion of a few ma- 
chine gunners have enabled a lost position to be regained 
rapidly. 

To allow of this utmost resistance, gun emplacements should 
fulfill the following conditions: 



III. General Rules of Location. 
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(a) They should be surrounded by barbed wire of irregular 
trace, concealed as much as possible. 

(&) Inside this should be several alternative emplacements In 
case one of them should be rendered untenable. 

(c) The men should be provided with means of protection 
against gas, and have besides plenty of food, water, and am- 
munition. 



Machine-gun fire is the more effective as it is the more 
grazing. This leads to the use of machine guns principally at 
ranges of 800 to 1,000 meters in order to benefit by the flat 
trajectory. 

However, the effort to secure grazing fire does not preclude 
firing at longer ranges. This is always justified on important 
objectives and at points where the enemy must pass. For this 
fire to be effective the range must be determined with the 
greatest accuracy. 

In the defense indirect fire will sometimes be used to hinder 
bringing up supplies, reliefs, etc. To obtain results a consider- 
able expenditure of ammunition will generally be necessary. 

All officers, noncommissioned officers, and the greater per- 
centage of the men should know how to fire the gun, so that in 
case of attack no weapon will remain unused for lack of men. 

It is also indispensable to keep up the training of the crew 
by making them fire at least twice a month, and, if possible, 
once a week. 



Machine guns should be utilized to as large an extent as 
possible, in order to economize infantry. 

Flanking fire should always be used. 

Guns should be concealed to obtain surprise effect. 

Guns should be well sheltered and placed in echelon from 
front to rear to avoid being destroyed prematurely. 



IV. Use of Fire Action and Instruction. 



To Sum Up. 




REGULATIONS FOR THE TACTICAL USE OF AUTO-MOUNTED 
MACHINE GUNS AND AUTO-MOUNTED 37-MM. GUNS, OPER- 
ATING WITH CAVALRY. 



[Translated from the French. Army War College, May, 1917.] 



In addition to the special properties of machine guns, these 
appliances are characterized by : 

(a) Their mobility, by which surprise action can be used to 
the utmost 

(&) Practically complete protection- from infantry fire and 
shrapnel. 

(c) The accuracy of fire and the relatively greater power of 
the auto-mounted 37-mm. guns supplements the action of the 
auto-mounted machine guns. 

The cast-iron shell, with a percussion fuze, easily starts fires 
when it passes through the roofs of houses, light shelters, etc. ; 
it also bursts into numerous and deadly fragments. 

(d) The steel shell, with a base fuze, causes considerable 
damage to armored caissons, slightly protected observation 
posts, light masonry, etc. 

(e) The auto-mounted 37-mm. guns are especially adapted 
for the destruction of the enemy machine guns by direct fire 
(they are called machine-gun destroyers). 

On the other hand, the auto-mounted machine guns and auto- 
mounted 37-mm. guns have the following disadvantages: 

(a) Their general inability to leave the roads. 

(&) Their great visibility due to their size and the dust 
raised in dry weather. 

(c) The difficulty of protecting them without either infantry 
or cavalry support. 

(d) The difficulty of marching in column. 



(Dated September 4, 1916.) 
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2. General Rules fob the Use of Auto-Mounted Machine 
Guns and Auto-Mounted 37-mm. Guns. 

The group constitutes an administrative and tactical unit. 

In a war of movement it does not always operate as a unit 
at one point, but is divided into detachments of one or two sec- 
tions ; one section should be assigned to every large unit (brigade 
or regiment), not, however, displacing any artillery. 

The auto-mounted machine gun and the auto-mounted 37-mm. 
gun should not be considered as a reserve-fire unit. Every 
gun section attached to an element of combat for a certain oper- 
ation must develop instantly all its destructive capacity. 

The principal conditions producing success are audacity in 
occupying positions, even exposed positions, which permit effec- 
tive action against the enemy ; suddenness in opening fire ; and 
promptness in transferring to another position on the front. 

It is essential that the chief of the auto-mounted machine 
guns and auto-mounted 37-mm. guns should have a thorough 
knowledge of the commanding officer's intentions, a trained ey& 
for estimation of the terrain after rapid reconnaissance, and 
prompt and bold decision. Great activity and energy on the 
part of the personnel is also essential, as well as complete un- 
derstanding of the combat methods of the cavalry with which 
it is operating. 

The auto-mounted machine guns and auto-mounted 37-mm. 
guns should not be incorporated in columns, as they hinder 
movement, without mentioning the disadvantages to the ma- 
teriel resulting from moving in the column at such low speed. 
In a column of division the groups on detached motor carriages 
should march between the troops and the automobile combat 
trains. 

The commander of troops designates the position of the 
attached fractions of the group, the position they are to occupy 
during the march, taking into consideration the tactical situ- 
ation, the condition and number of roads, and the clearance 
necessary for the vehicles. 

The rapid movement of heavy convoys on narrow roads must 
be under strict marching discipline; all countermarching on 
the route taken by troops going to the front, halting of vehicles 
apt to retard movement, or passing a column unless authorized 
by its commander is forbidden. 
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USE IN THE OFFENSIVE. 



(a) Advance guard. — As long as the advance guard does not 
come into contact with the enemy, the auto-mounted machine 
guns and auto-mounted 37-mm. guns, by daring and vigorous 
action, may cut short the reconnaissance of localities and woods, 
and be able to insure possession in a few minutes. 

They conceal themselves, if in proximity of the enemy, taking 
advantages of the terrain, and try to gain the enemy's flanks, 
to realize the effect of surprise. 

When the advance guard halts momentarily, the auto-mounted 
machine guns and auto-mounted 37-mm. guns occupy the most 
favorable points of the terrain, so as to cover the position 
while halted, especially to the flanks. 

(&) Flank guard. — One or more sections may be called upon 
to hold a point of the terrain, to cover the flanks of a marching 
column. 

(c) Reconnaissance detachment. — The addition of auto- 
mounted machine guns and auto-mounted 37-mm. guns to a 
reconnaissance detachment is often advantageous. Without 
encumbering the detachment it adds a force with which it is 
possible to overcome the resistances opposed to carrying out the 
detachment's mission. 

The auto-mounted machine gun alone should rarely be used 
as a means of reconnaissance, as it is blind, unable to leave 
the road, and at the mercy of slight obstacles or obstructions. 

(d) Combat. — The auto-mounted machine guns and auto- 
mounted 37-mm. guns cover the flanks of an attack by bar- 
rages, on terrain favorable to enemy counter attacks, and also 
seek to surprise the enemy on his flank with sudden salvos, 
intense and intermittent, and to disorganize him by the rapid 
progression of fire, which ceases at one point only to be resumed 
from a new position as soon as the motor cars have been able to 
advance. They have the greatest chance to escape the enemy 
artillery fire because of their rapidity in changing position. 

(e) Pursuit. — Thrown forward with the light elements, the 
sections seek to reach the retreating enemy on his flanks, and 
to outstrip him to those command points he is obliged to pass. 
The commander of a detachment in pursuit should not hesi- 
tate, if necessary, to risk the loss of the auto-mounted machine 
guns and auto-mounted 37-mm. guns by failure to give them 
immediate support, if sending a support would interfere with a 
successful action. 
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(/) Night combat. — For lack of other materiel the auto- 
mounted machine guns may be employed in the same manner as 
ordinary machine guns, but the auto-mounted 37-mm. guns 
are not used at night, except in exceptional circumstances. Im- 
possibility of using searchlights makes the movement of the 
motor carriages absolutely uncertain, the recoil from each shot 
necessitates a correction in aim that can not be made as the line 
of sight can not be taken. In addition, the flash of firing renders 
the gun's position too easily located. 



It has been noted that the section is the unit normally used 
in the offensive, but the group may also find occasion to operate 
in the defensive, directly under the orders of its chief. 

In all cases the auto-mounted machine gun and auto-mounted 
37-mm guns are used for flanking fire, as are all machine 
guns. 

These auto-mounted guns constitute mobile blockhouses, 
which, distributed over the whole of a position, command the 
roads, bridges and defiles which may be used by the enemy. 

Except in prolonged inaction, or if it is impossible to push 
the carriages into the firing line, there is no advantage in dis- 
mounting the auto-mounted machine guns for use on the ground. 
The extra machine gun with tripod, with which each carriage 
should be furnished, fills this purpose. 

In rear-guard action the use of the auto-mounted 37-mm. 
guns and auto-mounted machine guns is particularly marked 
because of their mobility by which they can avoid combat 
until the last moment. 

In exceptional circumstances the group commander can be 
withdrawn to form temporary groups of several auto-mounted 
37-mm. guns. 



As noted in section 2, rapid but complete reconnaissance 
must precede all placing of batteries. It is most important 
that each fraction of the auto-mounted machine guns and the 
auto-mounted 37-mm. guns called into action does not proceed 
toward the position to be occupied until the object and plan 
of engagement are thoroughly determined and the zone of 
operations reconnoitered. The operation of the auto-mounted 
machine guns and auto-mounted 37-mm. guns on unknown 



USE IN THE DEFENSIVE. 



3. General Rules of Emplacement. 
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terrain is forbidden because of the grave miscalculations pos- 
sible under such circumstances. Knowledge of all informa- 
tion relating to the operation is one of the essential conditions 
of its success. The group and section commanders must be 
sufficiently versed in equitation to be able to proceed mounted 
with the commander of the troops. 

The commander of the support will receive exact reports on 
the direction of fire and the successive objects from the chief 
of the group section. He must take care to have reconnaissances 
made of the roads practicable for vehicles. 

The most favorable firing distances are for the auto-mounted 
37-mm. guns from 1,500 to 2,000 meters (1640.44 to 2187.26 
yards) ; for the auto-mounted machine guns from 500 to 1,500 
(547 to 1640.44 yards). In general, the firing position of the 
auto-mounted machine gun is on the firing line to the front and, 
if possible, on the flanks of the auto-mounted 37-mm. guns. 



The greatest factor for the safety of the carriages is their 
mobility; they escape destruction by rapid movement. 

Under infantry fire. — Frequently change position of battery ; 
use every screen to advance, to withdraw, to disappear, in 
order to reappear suddenly a few minutes later as far as possi- 
ble to the right or left of the first position. 

Under artillery fire. — To move by rushes in advance, or to the 
rear, and as far as possible in oblique directions relative to 
the enemy line of fire. 

If the enemy fire follows, it is essential to avoid direct dis- 
abling fire and to disappear until the enemy fire has ceased or 
is lifted, then to return rapidly, fire a salvo, and disappear 
again. 

If the enemy artillery creates a barrage, it must be crossed 
at high speed and by several roads. 

In case of surprise by cavalry or infantry », to use* the case 
shot and grenades which each carriage should have in a small 
quantity. In addition, each carriage must be supplied with 
several smoke bombs, to be used to blind the enemy and facili- 
tate the retreat. 



1. Between commander of group of auto-mounted 37-mm. 
guns (when near to the commander of troops) and the group, 
(a) By means of the reel cart or telephone wagon of the 



4. Tactics Under Fire. 



5. Liaisons. 
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group, which moves ns close ns possible to the group com- 
mander. 

( b ) By the motorcyclists of the group. 

(c) By the liaison troopers (one corporal and three men) de- 
tailed with the group commander. 

2. In the sections and between sections and commander of 
the group : 

(a) By the reel cart or telephone wagon of the section. 
(6) By the motorcyclists of the section. 



The auto-mounted machine gun and auto-mounted 37-mm. 
gun units will conform in the matter of signaling to the 
principles established by " the instructions of December 4, 
1915, on Liaison." 

6. Organization and Maneuvering of the Group. 

(a) Organization. — This group contains: 
A certain number of sections (generally three). 
One armored liaison carriage (reel cart or telephone wagon) 
for the group commander. 
One motorcycle. 
One work truck. 
Four heavy trucks (3 tons). 
One light truclr (14 tons). 

As a rule, two grpups are attached to each cavalry division. 

The section is composed of : 

2 auto-mounted machine guns. 

1 auto-mounted light gun (37 mm.). 

1 liaison carriage (reel cart or telephone wagon). 

1 motorcycle. 

A captain commands the group ; a lieutenant or sergeant each 
section. 

(&) Maneuvering. — Road marching: The group, when as- 
sembled for the march, is normally by sections, with the liaison 
carriage and the detachment commander's motorcycle at the 
head, if these have not been pushed in advance of the column. 

Each section, whether isolated or in a group, has a liaison 
carriage and the section motorcycle at its head. The two auto- 
mounted machine guns precede the auto-mounted light guns. 



signals. 
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Group combat train: Four heavy trucks; follows the last 
section. 

The reserve combat train: Work car and light truck; bring 
up the rear. 

Assignment of the group for combat: When the group com- 
mander is notified that all, or part of his group, is going on to 
the line, he divides the trucks, places the carriages in combat 
order, and increases their ammunition supply to double the 
normal load of machine-gun cartridges and triple the number 
of shells for light guns. He also completes the gasoline and 
oil supplies for the auto-mounted machine gun and auto- 
mounted 37-mm. gun carriages. 

In addition to these measures, he makes such arrangements 
as will assure the refilling of his ammunition trucks from the 
section of the ammunition train which has been assigned for 
his supply. 

The commander of the group, having made his reconnaissance 
and given the section commanders their tasks, designates the 
position of the combat train and the eventual group-rallying 
point. 

The commander of an isolated section operates on the same 
principles. 



J. JOFFBE. 
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TABLE FOR LOADING THE TRUCKS OF A GROUP OF AUTO-MOUNTED 
MACHINE GUNS AND AUTO-MOUNTED 37 MM. GUNS. 



Total 
quantity. 



Combat 
cars. 



Am- 
muni- 
tion 
trucks. 



Unit quantity 
by case or 
crate. 



Ammunition. 

Cartridges in belts for St. Etienne ma- 
chine gun. 
Shell for 37 mm. guns: 

Cast iron 

Steel 

Shrapnel 



►23,400 

900 
300 
60 



48,900 

1,584 
264 
132 



/Box of 300 

\Case of 1,050... 

In cases of 33 
rounds. 



Explosive*. 

Melinite or cheddite detonating caps, 
Bickford fuze and primers 



.do.. 



Gasoline and lubricating oiU 



In the reservoirs 

In reserve on the cars. . 



Liters. 
1,190 
240 



Liters. 



In reserve on the trucks. . 



Miscellaneous material. 
Angle-iron beams for crossing obstacles. 



900 



( 2 ) 



5 or 10 liter 

drum. 
/50-liter drum 
ases of 10, 
drum of 5 
liters. 



1 iron. 



i Gasoline for 400 kilograms at rate of 30 liters for 100 kilograms for each of 19 cars 
and 5 trucks. Lubricating oil all vehicles for 400 kilograms and for operation and 
care of all machine guns and 37 mm. guns. 

* Eight pieces, 3$ meters. 
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TABLE FOR LOADING THE TRUCKS OF A GROUP OF AUTO-MOUNTED 
MACHINE GUNS AND AUTO-MOUNTED 37 MM. GUNS — Continued. 



On each of the 6 
auto-mounted 
machine gun 
cars. 



Quan- 
tity. 



Weight. 



On each of the 3 
auto-mounted 
37 mm. guns. 



Quan- 
tity. 



Weight 



On each of the 3 
combat trucks. 



Quantity. 



Weight. 



Ammunition. 

Cartridges in belts for 
St. Etienne machine 
gun. 

Shell for 37 mm. guns: 

Cast iron 

Steel 

Shrapnel 



Kilos. 



Kilos. 



7,800 



300 
100 
20 



Explosives. 

Melinite or cheddite de- 
tonating caps, Bick- 
ford fuze and primers. 

Gasoline and lubricating 
oUA 



In the reservoirs 

In reserve on the cars. . 
In reserve on the trucks 



Liters. 
60 
10 



10 



Liters. 
60 
10 



Miscellaneous material. 

Angle-iron beams for 

crossing obstacles 

Ropes, taoKle, tow lines. 
Reserve tools: 



Spades.. 
Plcl 



>lckaxes 

Axes 

Saw (two-hand) 

Pedestal, tripod, and 



spare gun 
Men and equipment . . . 



57 
400 



210 
75 
12 



10bv300... 
15 by 1,050. 

14 by 33.... 

5 by 33 

Iby33..... 

2 by 45 

1 case 



Liters. 



10 



10 
200 
50 



400 



3 



1 Gasoline for 400 kilograms at rate of 30 liters for 100 kilograms for each of 19 cars 
and 5 trucks. Lubricating oil all vehicles lor 400 kilograms and for operation and 
are of all machine guns and 37 mm. guns. 
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TABLE FOR LOADING THE TRUCKS OF A GROUP OF AUTO-MOUNTED 
MACHINE GUNS AND AUTO-MOUNTED 37 MM. GUNS — Continued. 





On the reserve 
truck. 


Work 
truck. 


Light 
truck. 


Liaison 
wagon. 


Motor- 
cycle. 


Quantity. 


Weight. 


A mmunition. 
Cartridges in belts for St Eti- 

v ai n mgoo U-J vulva ivi yji, s&um 


2 by 1,050 

Liters. 
60 
10 

/ ioo 

\ 50 
2 


Kilos. 
SO 

60 
10 
X20 
70 

180 
50 

}. 

1,-500 
300 










In the reservoirs 

In reserve on the cars 


Liters. 
60 
10 


Liters. 
60 
20 


Liters. 
60 
20 


Liters. 
10 






Miscellaneous material. 
Angle-iron beams for crossing 




















Reserve tools: 

Pickaxes 


2 
2 
2 
1 






















3 





















i Gasoline for 400 kilograms at rate of 30 liters for 100 kilograms for each of 19 cars 
and 5 trucks. Lubricating oil all vehicles for 400 kilograms and for operation and 
care of all machine guns and 37 mm. guns. 
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During hours of instruction, except at the actual firing point 
on the range, live ammunition fflust never be brought near the 
Lewis gun. Thus, in time allotted to filling magazines, the guns 
must be removed from the squads. 

Two kinds of dummy cartridges are issued by ordnance for 
instructional purposes: 

(1) Wooden dummies to show the movement of the am- 
munition inside the gun, action of feed mechanism, stoppages, 
etc. 

(2) Metal dummies, for use as tools in stripping. 

The authority for the issue of these dummies is G. R. O. 
2065, dated July 1, 1917. 
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METHOD OP INSTRUCTION IN THE LEWIS GUN. 



Section 1. 



GENERAL DESCRIPTION. 



Name : Lewis gun ; .303 inch ; gas operated and air cooled. 

Weight: Gun, 26 pounds. Magazine, empty, 1£ pounds; full, 
4£ pounds. Bipod mounting, 2 pounds. 

The gun is worked by two forces: (a) The force of the gas; 
(&) the return spring. 

Explain briefly: (a) How gun is loaded and fed; (&) how 
gun is fired; (c) how gas operates piston and moving portions; 
(d) how return spring operates piston and bolt; (e) how gun 
is cooled. 

Note. — Do not talk too much about things that can not be 
seen. Wait for these until gun is stripped. 

The gun is divided into two portions: (1) The stationary 
portions; (2) the moving portions. 

The stationary portions consist of (a) the barrel group, (&) 
the body group. 

(a) The barrel group consists of — 

(1) The barrel. — Caliber, .303 inch; number of grooves, 4; 
twist of rifling, right handed. 

Note. — For purpose of demonstration the spare barrel should 
be shown. 

It is threaded at the muzzle to take the barrel mouthpiece, 
which has a left-handed thread to prevent it from working loose 
or being detached from the barrel during the firing. 

A gas vent is bored in it 4 inches from the muzzle to allow 
the gas to pass into the gas cylinder. A square thread is cut 
at the rear end for attachment to the body. 

A stud in front of the square thread fits in a slot in the 
radiator, insuring the gas vent being in position to receive the 
gas chamber. 

At the rear end of the barrel is a projection which coincides 
with the cut-away portion of the bolt face when the bolt is 
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closed ; the rim of a cartridge bears against it in order to give 
room for the extractor to clip over the rim. 

The upper part of the entrance to the chamber is grooved 
to direct the nose of the bullet downward. 

(2) The radiator is of aluminum, is split longitudinally, and 
sprung onto the barrel. 

It assists in dissipating the heat of the barrel. A recess for 
the gas chamber is provided at the forward end, and a flat which 
corresponds with one on the radiator casing is made at the rear 
end to assist in alignment. 

(3) The radiator casing consists of front and rear portions 
which are connected by a clamp ring. The rear portion has a 
hole cut in it to allow the entrance of the gas regulator. 

A flat is provided at the rear end to correspond with the flat 
on the radiator, and the rear face is drilled to admit the barrel 
and gas cylinder, and also the body locking pin. 

The front portion is tapered and extends beyond the barrel 
mouthpiece. 

On both portions are slots to take the stud on the clamp ring. 
The clamp ring is turned up at both ends to form a foresight 
protector, and the inner portion on right side forms the fore- 
sight block, and is dovetailed to receive the foresight. It is 
held in position by the clamp-ring screw. 

(4) The Mark I gas chamber screws into the barrel band 
which fits around the barrel, and fits into a recess in the barrel, 
which is cut around the gas vent. 

The rear face of the gas chamber is threaded to receive the 
gas cyclinder and tapped for the gas regulator, and has wings 
which the spanner grips when screwing up. 

(5) The gas regulator has a large and a small hole marked 
" L " and " S," either of which can be placed opposite the hole in 
the rear face of the gas chamber. 

It is operated and held in position by means of the gas regu- 
lator key, for which a recess is cut in the gas regulator. 

The key is held in position by a stud on the rear end, which 
enters a recess in the rear radiating casing. A loop is provided 
at the rear end of the key, which enables the point of a bullet 
to be used to spring the key out of the recess. 

(6) The gas cylinder is shaped at the rear end to admit the 
rack on the piston rod. Its forward end screws on to the gas 
chamber. 
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Note. — Great care should be taken to guard the threads from 
injury, and to prevent the flattened portion from being damaged 
by the rack in stripping. 

When guns are fitted with the Mark II gas chamber and gas 
cylinder, substitute the following for paragraphs (4) and (6) 
above : 

The Mark II gas chamber embodies a ring which fits round 
the barrel and takes the place of the barrel band in the Mark 
I pattern. Its rear end is threaded to take the gas cylinder. 
It is threaded internally to take the screwed plug. The latter 
has a left-hand thread, is arranged to take the barrel mouth- 
piece spanner and has eight holes drilled through the cylin- 
drical portion. It is threaded internally to take the gas regu- 
lator. On its upper surface is a nipple which passes up through 
the ring and seats in the vent hole in the barrel. The plug 
is kept in position by a keeper screw and the holes in it and 
the recesses for the barrel mouthpiece spanner are so arranged 
that when the keeper screw is in one of the recesses one of the 
holes is opposite the gas cylinder. 

(&) The body group consists of: 

(1) The body, which is threaded to screw on to the barrel, is 
drilled to take the body-locking pin, and a groove is cut through 
which the pin is operated when stripping. 

Bottom. — Underneath the body is a pin, on to which the pinion 
casing hooks, and openings are cut to allow the pinion, plunger, 
and sear to enter. 

Grooves are also made to take the pistol grip, and the lower 
projection of the butt cap. 

Sides. — On either side of the gun is an opening in which the 
shank of the cocking handle can travel. Over each opening is a 
sliding plate with two recesses and thumbpiece, as safety catch 
and dust protector. On the right side is the ejector opening. 

Top. — The body carries on top the magazine post, which is 
hollowed and countersunk to actuate the magazine catch when 
placed in position with a key on the exterior, to prevent the cen- 
ter block of the magazine from rotating. 

The top of the body is slotted throughout the greater part of 
its length, the front part of the slot taking the shape of a car- 
tridge, while the rear portion fits the boss on the feed arm 
actuating stud. 

Near the front end of the cartridge-shaped slot, on its left, 
is a small groove which coincides with a depression in front 
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portion of the feed arm. Near the rear end of the cartridge- 
shaped slot are two projections which keep the cartridge in 
position until the bullet enters the chamber. At the rear end, 
on the right side, is a groove into which fits the rim of the 
cartridge. 

The ejector seating lies on the left side of the slot, and is closed 
by a spring cover, and a hole is drilled in the body, into which 
the stud on the ejector fits, and on which it pivots. 

A groove is cut at the rear end of the body, into which the 
stud on the tail end of the feed arm moves. 

Projections are provided to lock the body cover. 

Interior. — Inside the body are drilled the bolt way and the 
piston way. 

The bolt way has four grooves in the form of a cross which 
admit the lugs on the bolt and the feed arm actuating stud. 

Recesses are provided at the forward end of the bolt way in 
which the locking lugs on the rear end of the bolt lie when the 
bolt is closed. Near the rear end of the bolt way are recesses 
in which the interrupted flanges of the butt cap engages. 

On the left of the bolt way slots are cut to allow the ends of the 
ejector to project alternately into the bolt way. 

The piston way is flat-bottomed to take the rack. 

(2) The body cover fits on top of the body. 

The projecting tongue at the front end has underneath it a 
seating for the cartridge guide spring. Underneath are the 
axis studs for the stop pawls. 

Projections to engage under the projections on the body are 
provided at the sides. Fixed to the top by a screw is the 
tangent-sight bed. 

The tangent-sight leaf is hinged to it and held in position by 
the tangent-sight spring. 

The tangent-sight slide is of the aperture pattern, and is actu- 
ated by the elevating screw, which is operated by a milled head 
with a nib and spring. 

The cartridge-guide spring (or cartridge guide) is held in po- 
sition by an undercut recess and has a stud which fits in a 
hole in the tongue. The left leaf is turned over ; in the case of 
the cartridge guide the right leaf is hinged and operated by a 
flat spring. 

The stop pawls pivot on studs, the pawl on the left fitting 
underneath that on the right. Its head is enlarged to bring it 
on a level with the underside of the cover. 
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The stop-pawl spring lies behind the pawls, and a stud on its 
back fits in the rib behind it. Part of the left of the spring is 
turned over to embrace the stop pawl. 

(3) The pinion casing is shaped to contain the pinion and 
spring. At the front end is the hook, which connects it to the 
body, and at the rear end is the pinion pawl ; a rib on one arm of 

. the pawl engages in the pinion and is kept in action by a spring 
bearing against the back of the arm. The other arm of the pawl 
projects from the casing and is lifted by the pistol grip as the 
latter is slid into position, thus disengaging the rib from the 
pinion. 

The casing is drilled to take the tension screw. 

(4) The pistol grip consists of a frame which is channeled 
to contain the plunger, trigger, sear, and butt catch. 

It extends to form the trigger guard and pistol grip. Guide 
grooves to connect it with the body are cut on the. sides of the 
former. At the forward end is a recess for the pinion pawl. 
The plunger is a cover for the trigger spring and is slotted to 
take the front end of the trigger. 

The sear and trigger are both pivoted on axis pins ; the jaw 
on the rear end of the trigger controls the sear. 

At the rear end is the butt catch, with a spiral spring and 
fixing pin. 

(5) The butt has on the front face the butt cap. Projections 
are provided for attaching it to the body, also a recess into which 
the tooth on the. butt catch fits. 

The moving portions consist of — 

(1) The piston rod, which is in two parts and is joined by a 
loosely fitting thread, secured by a pin, to compensate for any 
slight want of alignment between cylinder and body. 

The head is cupped and ringed, the rings tend to make a gas- 
tight joint. 

Under the rear portion of the piston is a rack; behind the 
rack is a bent which engages with the nose of the sear. 

On top is the striker post, which is drilled for the striker, 
which is secured by a fixing pin. 

A slot for the shank of the cocking handle is cut in the rear 
end. 

(2) The bolt has on the face a rim to support the base of the 
cartridge. 

Gaps for the extractor seatings are cut in the surface of the 
bolt. 
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The extractors are flat springs with a hook on the head to 
engage the rim of the cartridge. They are fitted with a stud 
and shoulders, which spring into a recess and a groove on the 
bolt. 

A slot is cut in the rim for the head of the ejector. 
A cammed slot is cut into the bolt in which the striker post 
travels. 

There are four lugs -at the rear end to take the shock of dis- 
charge, and the rear face is tapped to take the feed-arm actuat- 
ing stud. 

The ejector is housed in a seating on the left side of the bolt 
way. It is pivoted on a stud which fits in a hole cut in the body 
to receive it. Slots cut in the bolt way allow the head and tail 
alternately to project into the bolt way, the ejector being oper- 
ated by the bolt as it travels to and fro. The front end is the 
head and the rear the tail. The rear end is bent in order to 
allow the left lug of the feed-arm actuating stud to strike it as 
the bolt comes to the rear. It is retained in its seating by a 
spring cover. 

(3) The feed-arm actuating stud screws into the rear of the 
bolt, has lugs which work in the guideways and prevent it from 
turning, and a boss which travels in the long slot in the bolt 
way and actuates the feed arm. 

(4) The feed arm has an axis hole which passes over the maga- 
zine post, and a recess to clear the key on the post when strip- 
ping. A hinged latch secures the feed arm to the magazine post 
by engaging in a cut on the front face of it. 

An opening is cut to allow the cartridges to pass from the 
magazine to the body; a small depression on its left acts as a 
bullet stop and keeps the cartridge in position during the move- 
ment of the feed arm to the left. 

A tongue slightly farther in rear prevents the cartridge from 
jumping up after leaving the cartridge-guide spring. 

Behind this are the axis, stop and spring-retaining studs for 
the feed arm pawl. The pawl has a slot in which the spring lies, 
and underneath is a recess for the stop stud and a stud for the 
loop on the spring. 

The tail of the feed arm is curved and grooved underneath to 
receive the boss on the feed-arm actuating stud. 

At the end of the tail is a stud which engages with the top 
lug of the bolt when the latter reaches its limit of movement 
to the rear, thus holding the feed arm in position until the boss 
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on the feed-arm actuating stud again enters the groove in the 
tail of the feed arm. 

(5) The pinion is bored to admit the tension screw, and has 
an internal recess to correspond with a projection on the spring 
casing, to lock the two parts. 

The hub is threaded for the tension screw, and is slotted to 
take one end of the return spring, which is coiled inside the 
spring casing and attached to it by two studs. 



The magazine, which holds 47 rounds, is a circular pan with 
rectangular indentations on the rim, inside which are riveted 
plates to hold the bases of the cartridges. A ring carrying 25 
separating pegs is riveted over a hole which is cut out of the 
center of the pan. The pegs and indentations hold the cartridges 
in position and force them around when the pan is rotated. 

Twenty-five recesses for the nib on the magazine catch are 
provided inside the ring and pan. A steel disk covers the central 
hole and has a channel cut in it for the magazine catch, which 
has a hook with sloping head and a projection to engage below 
the cone on the magazine post. 

A spring (magazine catch spring) lies in the channel and keeps 
the nib pressed into one of the recesses in the ring and pan. 

A center block with a spiral channel in which the bullet ends 
of the cartridges lie, is riveted to the center disk and keeps the 
magazine catch in position in the channel. 

In the center is the hole for the magazine post, and a keyway 
is cut to fit the key on the magazine post. The magazine catch 
locks the center block to the pan and prevents it from rotating 
when not in position. 

To fill by hand : 

1. Place the magazine bottom upward on a flat surface. 

2. Insert the loading handle and rotate the center block or 
pan, placing the cartridges horizontally in succession between 
the separating pegs in such a way that the lip of the bullet 
groove engages them and leads them to place. 

3. Care should be taken not to leave an empty space. 

Note. — When no loading handle is available, the nose of a 
bullet, or a charger, may be used as a substitute ; it is a help to 
place a cartridge vertically in one of the holes of the center 
block of the magazine. 



THE MAGAZINE. 
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Section 2. 



STRIPPING. 



Special dummy cartridges with steel bullets are issued for 
use in stripping. Live rounds must never be used for instruc- 
tional purposes. Many accidents have been caused by this 
practice. 

With the exception of the gas chamber and the barrel mouth- 
piece, for which a spanner has to be used, and the clamp ring, 
which is taken off with the gas regulator key, the whole of the 
gun can be stripped by means of the nose of a bullet. 

To strip the gun — 

1. With cocking handle in the forward position, lift the 
butt catch and remove the butt stock by turning it one-eighth 
turn to the left. 

2. Press the trigger and withdraw the pistol grip to the rear. 

3. Pull back the cocking handle to its fullest extent and with- 
draw it. 

4. Remove bolt and piston rod. 

5. With the feed arm over to the right, pull back the body 
cover and lift it off. 

6. Unhook the pinion casing. 

7. Open the latch, turn the keyway until opposite the key on 
the magazine post and lift off the feed arm, taking care not to 
strain it in doing so. 

8. Take out the body locking pin and unscrew the body from 
the barrel. 

CARE MUST NOW BE TAKEN TO PREVENT DAMAGE TO THE PROJEC- 



9. Lift key out of hole in radiator and unscrew the gas regu- 
lator. 

10. Unscrew the clamp ring and remove the front radiator 
casing, sliding the rear part of the casing off to the rear. 

11. Insert the piston to form a wrench, and unscrew the gas 
cylinder. Care should be taken to insert the piston rod suffi- 
ciently far to prevent damage to the rear end of the cylinder. 

12. With the spanner unscrew the barrel mouthpiece to the 
right. 



TIONS ON BARREL. 
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THE FOLLOWING PABTS SHOULD BE STRIPPED AS SELDOM AS POSSIBLE. 

13. With the spanner unscrew the gas chamber (or screwed 
plug). 

14. Heat the radiator with hot water, drift out the barrel to 
the rear with a piece of wood, and remove the band or gas 
chamber. 



Note. — (1) See that the feed arm is over to the right before 
replacing the body cover, and to the left when replacing the bolt. 
(2) See that feed-arm actuating stud is screwed up. (3) See 
that cocking handle is right home and forward before replacing 
pistol grip. (4) See that barrel band is right way on before 
replacing barrel. A letter " F " indicates the front of the band. 



1. To remove an extractor, raise the hook until the stud is 
clear of the recess in the bolt and push the extractor out, care 
being taken not to strain it by lifting it more than is necessary. 

2. To remove the stop pawls, force the stud on the pawls 
spring out of its seating and lift the pawls off their studs. Note 
that the studs and pawls are marked 1 and 2, so as to insure 
their being reassembled in the right order. 

3. To remove the cartridge guide spring, press the stud down 
and slide the spring out. 

4. Raise the rear end of the ejector cover and slide it to the 
rear to remove the ejector. 

5. To remove return spring, press up the arm of the pinion 
pawl to release the spring. Unscrew the tension screw. 1 Allow 
the pinion to drop out of its casing. With the point of a bullet 
press on the hub and push the spring casing out of the pinion. 

THE FOLLOWING SHOULD ONLY BE CARRIED OUT WHEN NECESSARY. 

6. To remove the sear, press out axis pin, and to remove trig- 
ger, plunger, or spring, press out trigger axis pin. 

1 If the spring is broken, in order to remove the tension screw it may 
be nesessary to release the pinion pawl and unwind the return spring, 
at the same time tapping the tftil oi the tension screw. 



REASSEMBLE IN THE REVERSE ORDER. 



STRIPPING VARIOUS COMPONENTS. 
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7. To remove pinion pawl, push out the axis pin. 

8. The foresight can be driven out of its bed with a punch 
through the holes in the foresight protector. 

9. To remove the tangent sight bed and tangent sight, unscrew 
the fixing screw. 

Note. — (1) After the first few times, stripping should be prac- 
ticed in a sitting or lying position ; (2) when replacing damaged 
parts, the gun should be stripped as little as possible; (3) it 
may be necessary to move the cocking handle slightly when 
raising the pinion casing into position before the rack will 
engage with the pinion. 



To demonstrate the working of the mechanism, dummy rounds 
with wooden bullets should be used. To prevent accidents, live 
ammunition must never be brought near the gun during instruc- 
tion. 

Sequence of instruction : 

1. Show how to load. 

2. Show how to fire. 

3. Action of the gas on the moving portions. 

4. Action of the return spring. 

5. Single shots and continuous fire. 

6. How to unload. 

(1) Show how to put on the magazine and load. 

Note. — Show each action as it takes place. Dummies should 
always be used. The magazine may be removed after the first 
cartridge has dropped to show the action more clearly. 

(2) Show that— 

(a) On pressing the trigger the gun fires and continues to 
fire until the pressure is released. 

(&) On releasing the trigger the gun stops in a fully cocked 
position, with a live round under the cartridge guide spring. 

(3) Show that— 

When the powder gases expand through the gas vent into the 
gas chamber and pass through the hole in the gas regulator : 

(a) The piston is forced back, and the rack on its underside, 
rotating the pinion, winds up the return spring and the bent 
passes over the nose of the sear. 



Section 3. 



MECHANISM. 
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(&) The striker post bearing against the cammed slot in the 
bolt (after the first 1$ inches of travel) rotates the bolt and frees 
the locking lugs from the recesses in the body, and the rear 
part of it bears against the cammed slot, forcing the bolt back 
till the piston and bolt are back to their full extent. 

(c) The bolt, by means of the extractors, withdraws an empty 
case from the chamber, and in its backward travel pushes the 
tail of the ejector out of the bolt way, and the head, swinging into 
the bolt way, ejects the empty case. 

(d) The boss on the feed-arm actuating stud carries the feed 
arm over to the left, and the feed-arm pawl, which is bearing 
against a projection on the magazine, carries the pan around 
with it. 

(e) A cartridge is forced down the slope of the center block. 
When the bullet end is clear of the lip it is forced through the 
cartridge opening in the feed arm onto the top of the body, the 
tongue on the body cover insuring this action. 

It is carried to the left by the indentations and separating 
pegs of the magazine, and forced under the cartridge guide 
spring (or cartridge guide), aided by the right side of the 
cartridge opening in the feed arm. 

(/) The spring retaining stud of the feed-arm pawl, moving 
to the left, releases the right pawl, allowing the latter to engage 
in front of the projections on the magazine and preventing it 
rotating too far; the left pawl is pressed back by one of the 
projections on the magazine as it moves to the left, and then 
comes forward again to prevent "any rotation in the opposite 
direction. 

4. Show that— 

(a) Pressing the trigger disengages the sear from the bent, 
and the unwinding of the return spring rotates the pinion, forc- 
ing the piston rod forward by means of the rack. 

(ft) The striker post, unable to rotate the bolt owing to the 
lugs being in the guide grooves, carries the bolt forward. 

(c) The feed-arm actuating stud is carried forward with 
the bolt, and the boss carries the feed arm over to the right ; 
the feed-arm pawl passes over a projection on the magazine and 
engages behind it; the spring retaining stud presses the right 
pawl out of the path of the magazine, the left pawl prevents 
the magazine from slipping back. 

(d) The top extractor during the forward movement of the 
bolt meets the cartridge and pushes it into the chamber, the 

101862°— 17 11 
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cartridge stop and the small depression stop on the feed arm 
controlling it during the movement. The front of the bolt pushes 
the head of the ejector out of the bolt way and the tail swings in. 

The extractors spring over the rim of the cartridge as it goes 
home into the chamber, and the bolt, which is now fully forward, 
is able to turn, the lugs being clear of the grooves. 

(e) The striker post now rotates the bolt and turns the lock- 
ing lugs into the recesses in the bolt way ; the striker, passing 
through the face of the bolt, hits the cap and explodes the 
charge. 

(5) Show that— 

(a) If the trigger is instantaneously released after pressing 
it, single, or at times two, shots will be fired according to the 
rapidity with which the sear rises and engages with the bent. 

(6) If pressure is maintained the gun will fire until the 
magazine is empty. 

Note. — The action of the feed can be more clearly shown as 
follows : 

Hold the loading handle vertically in the hand and place over 
it the spare feed arm. This will represent the magazine post 
of the gun with its feed arm. Then place on the handle a maga- 
zine, in which is a dummy cartridge, and show action. 



Points before firing: 

(1) Remove oil from the bore. 

(2) Oil all frictional parts behind the body locking pin. 

(3) Weigh return spring (13 to 14 lbs.) with cocking handle 
in the forward position at the moment when the cocking handle 
begins to move. 

(4) Test the feed mechanism. 

(5) Examine magazines and ammunition while filling. 

(6) Examine spare parts. 

(7) See that the barrel mouthpiece is tightly screwed up. 

To increase the tension of the return spring (after withdraw- 
ing the pistol grip sufficiently to allow the pinion pawl to engage 
in the pinion), press up the pinion casing with the left hand, in 
order to keep the pinion engaged with the rack, and draw back 
the cocking handle. Allow the pinion casing to drop so that the 



Section 4. 



POINTS BEFORE, DURING, AND AFTER FIRING. 
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pinion is not engaged with the rack, and push the cocking handle 
forward. 

To decrease the tension of the return spring, allow the pinion 
casing to drop so as to disengage the pinion from the rack, 
draw back the cocking handle, press the pinion casing up to 
engage the pinion with the rack, and disengage the pinion pawl 
from the pinion to allow the piston rod to fly forward. 

Reassemble and weigh as before. 

Points during firing: 

(1) Replace empty magazines in cases. 

(2) Oil bolt and striker post, and also magazine post. 

(3) Weigh return spring. 

(4) Turn gas regulator slightly to prevent seizing of the 
threads in the gas chamber. 

(5) Replace partially used magazines. 

(6) Send empty magazines back for refilling. 

(7) See that clamp ring is screwed tight. 
Points after firing: 

(1) Unload and press trigger, to ease the return spring. 

(2) Oil the bore. 
On return to billets: 

(1) Strip gun and clean thoroughly. 

(2) Carry out any necessary repairs. 

(3) Wash, dry, and oil dirty magazines. 

(4) Examine barrel for metallic fouling and remove as in 
section 5. 

(5) Lower the tension of the return spring to zero. 



When ball* ammunition has been fired, daily cleaning of the 
barrel is necessary for at least 10 days afterwards. Subsequent 
cleaning must depend on the discretion of the officer in charge 
of the gun; but in situations where the barrel is exposed to a 
moist atmosphere it must be carried out daily. 

The gas chamber, cylinder, regulator, and piston rod must 
be cleaned with the same frequency as the barrel. In order to 
avoid loosening of the joint between the gas chamber and the 
barrel by constant stripping, it must not be removed, but will 
be cleaned while in position on the barrel. 



Section 5. 



INSTRUCTIONS FOR CLEANING. 
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After cleaning, all parts must be left lightly coated with oil. 

To clean the barrel. — Pull the cocking handle back till the 
sear engages. Place a piece of flannelette about 4 inches by \\ 
inches in eye of the cleaning rod, taking care to surround the 
metal of the cleaning rod with the flannelette, which must be 
well oiled. Insert the rod into the muzzle and pass it up and 
down the bore till all fouling has been removed. Replace the 
oily flannelette with dry pieces, and Anally pass freshly oiled 
pieces through, leaving the barrel well oiled. If the flannelette 
is tight and is pushed through the breech, it is necessary to 
reverse it before pulling it back, otherwise it will jamb. 

If the chamber has not been properly cleaned by the above 
process, remove the butt, body cover, pistol grip, piston rod, and 
bolt. Place a larger piece of flannelette in the front eye of the 
cleaning rod, insert the rod from the breech end and clean the 
chamber first with oiled and then with dry flannelette. 

To use the double pull-through. — If rust or metallic fouling 
is present in the barrel, remove the parts of the gun described 
in the preceding paragraph. Thoroughly oil the gauze on the 
pull-through and drop the weight through the bore from the 
breech. Care should be taken to pull the pull-through through 
the bore in line with its axis. Continue the motion until the 
rust or fouling is loosened. The barrel can now be cleaned 
with the cleaning rod and flannelette as already described. 
When the gauze fits too loosely to clean the grooves of the rifling 
its diameter can be increased by inserting under each side nar- 
row strips of flannelette or paper. When the gauze is worn out, 
it should be replaced by one of the spare pieces which are issued 
with each double pull-through. 

To clean the gas cylinder. — Joint up the cylinder cleaning rod 
and screw on.the wire brush. Insert the rod into the gas cyl- 
inder and work it backwards and forwards a few times. Then 
remove the wire brush, replace it with the mop and clean the 
cylinder. When there is not time to remove the cylinder for 
cleaning, the foregoing operations can be carried out by remov- 
ing the bolt and piston rod and inserting the cylinder cleaning 
rod through the piston rod hole. 

To clean the mechanism. — A mixture of equal parts of Russian 
petroleum and paraffin should be used. If any parts are clogged 
with dried oil, spirits of turpentine should be used to remove it. 
After cleaning each part it should be thoroughly dried and 
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slightly oiled with Russian petroleum. Very little oil should 
be used for this purpose, as it is apt to catch the dust and clog. 
A little oil should be applied to the magazine catch and around 
the exterior of the center disk. 

The exterior of the gun and the exterior and interior of the 
magazine should be rubbed over with a slightly oiled rag. Any 
excess of oil in the interior of the magazine is likely to be carried 
into the chamber. 

Protection during gas attack. — The gun must be kept carefully 
cleaned and well oiled with mineral oil. The effects of corro- 
sion of ammunition are even more serious than the direct effects 
of gas upon the gun. Magazines should be kept in some form 
of box, the joints of which can be made gas tight by inserting 
strips of flannelette. 

Occasional short bursts of fire will lessen the chance of guns 
jamming from the action of gas during a gas attack. 

After a gas attack, the gun must be cleaned and reoiled at 
once ; and at the first available opportunity it should be stripped 
and all working parts cleaned in boiling water containing a 
little soda. 



It is most important that any signs of wear, friction, or play 
should be at once reported to armourers for adjustment and 
repair. 



Barrel. — Condition of bore, rifling and lead, for metallic 
fouling or erosion. Projections on rear face and thread on 
muzzle for damage. 

Pinion and casing. — Teeth for breakage, pawl and spring for 
dirt, thick oil, or weakness. 

Return spring for breakage. 

Ejector for roughness. 

Feed arm. — Latch for weakness, axis hole for play on maga- 
zine post, thin portion of arm for bending or strain, stud and 
groove for wear, top of feed arm for friction against ribs on body 
cover. Pawl for wear and spring for weakness. 



Section 6. 



EXAMINATION OF GUN. 



Examine. 
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Body cover pawls and spring for damage, and cartridge guide 
spring for correct assembling. 

Piston rod. — Joint for excessive play, rack and striker post 
for damage or wear, piston head for erosion or carbon deposit. 

Bolt. — Cammed slot for wear or roughness, studs on extractors 
and face of bolt for corrosion or rust. Lug on left of feed-arm 
actuating stud for wear or roughness. 

Trigger guard for lateral play in grooves, sear for wear, and 
plunger for thick oil and dirt. 

Gas regulator for erosion and carbon deposit 

Gas cylinder for erosion and carbon deposit. 

Gas chamber for erosion and carbon deposit. 

Clamp ring.— Screw for wear and ring for tightness on radia- 
tor casing. 

Tangent sight leaf.— Elevating screw and slide for damage 
and spring for weakness. 
Body for play at each end and wear. 
Pinion hinge and see pin is straight. 

Butt-cap for marking by piston during recoil and for play. 
Magazines. — Rims for damage and pan for distortion, by 
rotating on loading handle. 



Section 7. 



STOPPAGES. 



Position of cock- 
ing handle. 



Immediate 
action. 



Secondary 
action. 



If— 



Cause. 



I. In forward po- 
sition. 



Rotate maga- 
zine, pull 
back cocking 
handle, and 
carry on. 



Misfire due to 
defective 
round. 



If the gun still 
will not fire, 
remove the 
magazine, 

Still back 
le cocking 
handle, and 
examine the 
ejected 
round. 



Ejected round 
is untouched. 
Ejected round 
is marked 
by striker. 
Empty case is 
ejected. 



No round 
ejected. 



Broken striker. 



Broken feed 
pawl or spring 
or damaged 
magazine. 



No gas. 



Bad ammuni- 
tion. 
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stoppages — continued . 



Position of cock- 
ing handle. 


Immediate 
action. 


Secondary 
action. 


lf- 


Cause. 


II. Over thumb- 
piece. 


Pull back cock- 
ing handle, 
using lan- 
yard if nec- 
essary, and 
carry on. 






Hard extrac- 
tion. 

Lack of oil or 
gas. 

Dirt. 

Carbon in gas 
vent, regula- 
tor, cylinder, 
or piston. 








Remove maga- 
z 1 n e — o i 1 
gun— t urn 
gas regulator 
and examine 
moving parts 
for bright- 
ness. 




Defective part 

in gun. 
Return spring 

the wrong 

weight. 


III. Behind the 
thumbpiece on 
safety catch. 


Pull back cock- 
ing handle 
and carry 
on. 


Pull back cock- 
ing handle, 
raise safety 
catch, and re- 
move maga- 
zine. Ex- 
amine cart- 
ridge slot, 
ej ecti on 
opening, and 
for broken 
c a r t r i dge 
guide spring. 


One cartridgo 
is half under 
cartridge 
guide spring, 
pull it hack 
and carry 
on. 

1 1 occur s 
again. 

One cartridge 
is in cart- 
ridge slot 
and one in 
e j ec ti on 
opening. 

One cartridge 
in chamber 
and one in 
ejection 
opening. 


Weak cart- 
ridge guide 
spring. 

Broken ejec- 
tor. 

Broken extrac- 
tor. 



Section 8. 



ADDITIONAL NOTES ON STOPPAGES. 

1. Return spring. — A very weak or broken return spring may 
give a stoppage in any position. It is easily recognized by the 
lack of weight on the cocking handle when performing immedi- 
ate action. When the spring is weak, the gun may stop in No. 1 
position ; when it is broken, the gun will probably stop in No. 3 
position. 

2. A method of removing a round, which has passed under the 
tongue when there is an empty case in the chamber, if the clear- 
ing plug is not available. 



Digitized by 



168 



MACHINE GUN NOTES NO. 1. 



(a) Draw back the cocking handle and raise the safety catch. 

(&) Take a live round in the right hand, with the point of 
its bullet draw back and depress the base of the round under 
the tongue. 

(c) Seize the bullet of the latter round in the left hand, 
draw it forward, and place the round held in the right hand, 
bullet downward, behind its base. 

(eZ) Lower the safety catch, hold the cocking handle in the 
right hand, press the trigger with the left hand, and allow the 
cocking handle to move slightly forward in order to bring the 
feed arm over to the right. 

(e) It will now be possible to pull forward to the right front 
the round which was caught under the tongue. 

3. Friction, fouling, etc. — In very bad cases the gun may stop 
in No. 1 position, owing to friction in the gas cylinder or other 
working parts of the gun, also owing to the gas regulator or 
gas chamber being fouled. 

Prevention of recurrence. — Clean the breech, cylinder, and 
piston head, also remove gas regulator and fire one shot to clean 
out gas vent. 

4. Gas regulator key missing. — This may give either No. 1 
or No. 2 position, according to the amount the gas regulator 
has turned. As a remedy, a piece of wood may be inserted and 
tied to the radiator casing. 

5. Hard extraction. — 

(a) If, in addition to hard extraction, there is friction in 
the working parts, or the gas regulator and gas chamber are 
fouled, the cocking handle may remain in No. 1 position. The 
gun will then have to be stripped and cleaned. 

(&) If it stops in No. 2 position with an empty case in the 
chamber, the extractor having jumped or the rim being torn, 
the usual remedy will fail and a No. 3 stoppage will result. 

(c) It is possible that, owing to hard extraction, an empty 
case may be left in the chamber or bolt way and the bolt 
may pass behind the base of the next round, causing the gun to 
stop in No. 3 position. 

Prevention of recurrence: Clean the chamber. 

6. Magazines, damaged or broken — 

(a) If the magazine rim is bent, or the projections are worn, 
the feed arm pawl will not rotate the magazine. 
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(&) If the magazine is bent the stop pawl will not engage in 
front of a projection, a No. 3 stoppage will result, owing to too 
many cartridges having fallen down. 

(c) If the rim is broken so that the cartridge is not able to 
leave the magazine, a No. 3 stoppage will probably result. 

7. Piston rod, broken. — The gun may fire for a considerable 
time with this breakage. Eventually it will fire erratically, and 
finally stop, owing to the burring up of the broken ends. 

8. Rebound pawl, worn or broken. — Gun will probably fire 
single shots, stopping in No. 1 position. 

9. Striker or striker post, broken. — The mechanism may jamb 
in any position. 

10. Stop pawl and spring. — If the stop pawl or its spring are 
worn, a No. 3 position may occur. If it is broken, gun will 
probably stop in No. 1 position, and cocking handle can not be 
drawn back more than 2 or 3 inches. 

11. Bulged rounds and separated cases. — These occur so 
rarely that it is only necessary to set them up once for instruc- 
tional purposes. They usually give a position "in front of 
trigger," but a badly bulged round may cause a fault in feed 
(No. 3 position). Bulged rounds are cleared by means of a 
lanyard placed on the cocking handle. Separated cases cleared 
by means of a clearing plug. If no clearing plug is available, 
reload and press trigger — the obstruction will probably adhere 
to the next cartridge. If it does not, increase tension of return 
spring and repeat. 

12 Long ammunition. — If the third position occurs fre- 
quently, and it can not be traced to any of the " probable 
causes," remove the magazine and examine the position of the 
cartridge. If bullet is bearing against front of cartridge slot in 
the body — ammunition is too long. If the front of the cartridge 
slot is sloped off downward this stoppage will not occur. 

13. To avoid alteration of weight of return spring. — When 
stripping to clear a stoppage, the pistol grip should be replaced 
with the cocking handle in the same position as when com- 
mencing to strip. 

The best rule to follow is that whenever possible the cocking 
handle must be forward before the pistol grip is withdrawn or 
replaced. 

14. When the gun stops with the cocking handle in the for- 
ward position and the magazine rotates freely, the magazine is 
empty. 




170 



MACHINE GUN NOTES NO. 1. 



SETTING UP STOPPAGES. 

When practicing stoppages firers should be in the prone posi- 
tion, butt in the shoulder. They should try magazine and pull 
back cocking handle without removing the butt from the shoul- 
der, and recognize the position of the cocking handle without 
looking at it. 



Cause. In barracks. 


On range. 


Worn or broken striker ' Load and press trigger but 

i gun still won't fire. 
Worn or broken feed pawl i Remove feed pawl spring., 
or feed pawl spring. i 


Place dummy round in 

magazine. 
Place two dummy rounds 

in magazine. 
Remove feed pawl spring. 

Use damaged magazine. 


Hard extraction 

Friction in gas cylinder 


Replace an empty case 
partly in chamber. 

Withdraw cocking handle 
far enough to eject an 
empty case, but not far 
enough for bolt to engage 
behind a fresh round. 


Remove gas regulator key 
and turn regulator 
slightly. 


Weak cartridge guide 
spring. 

Broken cartridge guide 

spring. 
Broken extractors 


Press down nose of car- 
tridge and allow bolt to 
go forward. Replace 
magazine. 

Remove, or use a broken, 
cartridge guide spring. 

Load and place an empty 
case in the chamber. 


Remove, or use a broken, 
cartridge guide spring. 

Load and place an empty 
case in chamber. 

Remove ejector. 


Section 9. 
elementaby drill. 



During drill dummies will be used, but great care must be 
taken that only those with wooden bullets are used. 

Carrier containing four magazines placed on left of gun at 2 
paces interval. 

Command. — " Fall in," squad falls in in single rank, 5 paces 
in front of gun. 

Command. — "Number," as usual. 

Command. — " Take post," squad turns to right and doubles 
around behind gun. 
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No. 1. (a) Takes up position on left of gun. 
(&) Takes off cover and examines, gun. 

(c) Takes magazine from No. 2 and places it on gun. 

(d) Reports "Ready." 

No. 2. (a) Takes up position on left of carrier. 
(&) Examines the magazines. 

(c) Hands one magazine to No. 1 and closes carrier. After 
this No. 1 repeats all words of command. 

On the command. — "Action, range, object" — 

No. 1. (a) Adjusts the sights to the range ordered, then low- 
ers leaf. 

(&) Runs forward and gets into a firing position on the posi- 
tion indicated. 

(c) Raises leaf, rotates magazine, and pulls back cocking 
handle. 

No. 2. Runs forward, and when No. 1 is in position, lies down 
on left of gun and takes one magazine out of carrier. 

When No. 1 is ready to fire, No. 2 holds out his hand and 
watches commander. 

Signal.—" Fire "— 

No. 2 touches No. 1. 

No. 1 presses trigger and fires in bursts of about one second, 
relaying after each burst, but allowing cocking handle to re- 
main forward. 

Note. — If fire is not opened within three seconds of the signal, 
instructors must take steps to ascertain the reason of the delay. 
Command. — " Change." 

No. 1 grips magazine with right hand, releasing catch with 
thumb. 

No. 2 helps to lift off empty magazine by pressing up center 
block with left hand, and puts full magazine on gun with right, 
pressing it down. No. 1 passes empty magazine upside down 
under gun to No. 2, pulls full magazine in the feeding direction, 
and pulls back cocking handle. He then relays and continues 
firing. 

Signal. — "Cease fire" — 

No. 1(a) raises safety catch. (In drill, cocking handle must 
first be pulled back. ) 

(&) If magazine is nearly empty, replaces with full one. 

Note. — Before dropping safety catch again, pull back cocking 
handle. 
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Signal—" Out of action "— 

No. 1 (a) unloads, i. e., removes magazine in the usual man- 
ner, pulls back cocking handle, takes aim, and presses the trig- 
ger. Then lowers leaf of back sight. 

(&) Retires with gun to cover (at drill, to original position). 

No. 2 (a) helps No. 1 to unload and replaces magazine in 
carrier. 

(&) Retires to cover with No. 1. 

Note. — To save time in drill the command " Unload " may 
sometimes be given instead of signal " Out of action." Nos. 1 
and 2 then perform actions (a) only. 

Section 10. 

tests of elementary training. 

(1) "Action," time 10 seconds. Points to be observed, sights 
upright and approximately aligned. Length of run, 5 yards. 

(2) "Change magazine," time 3 seconds. Each motion done 
distinctly. New magazine rotated. 

(3) "Magazine filling by hand," time 1 minute 15 seconds. 

Section 11. 

notes on range work. 

1. In cases where circumstances make it impossible to carry 
out the full practices laid down in Addendum No. 2 to Musketry 
Regulations, the following short practices are suggested : 

Bounds. 



(1) Grouping 6 

(2) Repetition 6 

(3) Application 12 

(4) Swing traverse 20 

(5) Practical rectification of stoppages 30 



2. Strict drill discipline will always be maintained on the 
range. 

3. Points before, during, and after firing will always be carried 
out by members of the squads, supervised by instructors. 

4. The first firer of each practice will be instructed by the 
instructor in the presence of the whole squad. That firer after- 
wards instructs the next firer, supervised by the instructor. 
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5. Groups must be separate and distinct on the target; they 
should be within the horizontal bands. 

6. No groups, or shots from the swing traverse, should be 
low enough on the target to go through the figures. 

7. Conduct of practices : 

(1) Grouping. — Criticize from gun position by means of 
field glasses after each group. Before the target is patched out 
each group should be further criticised in the presence of the 
firer at the target by the officer or N. C. O. who conducted the 
practice. 

(2) Repetition. — All who fail to make a reasonable group at 
the first attempt will repeat, if time permits, after the whole 
squad has completed that practice. The practice will be con- 
ducted as for practice (1), supervised by the staff sergeant. 

(3) Application. — The fire orders for both groups will be 
given before fire is opened. Particular attention should be aid 
to the time elapsing between the groups and the position of the 
second group chiefly criticized. If observation of the group is 
difficult, an observer with field glasses may be allowed. Criti- 
cism at gun position and target will be carried out as for 
practice (1). 

(4) Swing traverse. — Before commencing to fire each firer will 
be given two timed practice swings. Time allowed to swing 
across target, from left figure to right figure, six seconds. The 
ammunition allotted will sweep about two-thirds of the target, 
but the swing should be continued to the right figure. Criticism 
as above. 

(5) Stoppages. — Note 5 will be adhered to also in stoppages. 
The No. 2 on the gun will always be in possession of the neces- 
sary spare parts, etc. 




Appendix I. 



List of Equipment, with Spare Parts, Tools, and Appurte- 
nances, for the Lewis Gun. (War Office Letter 70/7881 
(A. 3) of Aug. 5, 1916.) 

WOOLWICH SECTION 16-B. 



Components. 

Gun, Lewis, .303 inch : 

Barrel 1 

Blades, foresight, high 1 

Blades, foresight, low 1 

Bolt (assembled, with two extractors and one feed- 
arm actuating stud) 1 

Casting, pinion (assembled complete) 1 

Cylinder, gas 1 

Ejector 1 

Extractors 4 

Handle, cocking 2 

Head, screw, tangent sight 1 

Key, gas, regulator 1 

Magazines 1 64 

Pawl, feed arm 1 

Pawl, pinion 1 

Pawl, stop, magazine, left 1 

Pawl, stop, magazine, right-' 1 

Pin, axis, pawl, pinion 1 

Pin, axis, sear 1 

Pin, axis, trigger 1 

Pin, fixing, head, screw, tangent sight 2 

Pin, fixing, striker 2 

Pin, locking, body 1 

Regulator, gas 1 

Rod, piston, complete 1 

1 Number of magazines per gun now reduced to 44. 
174 
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Gun, Lewis, .303 inch — Continued. 

Screw, clamp ring 1 

Sear 1 

Spring, guide, cartridge 2 12 

Spring, head, screw, tangent sight 2 

Spring, pawl, feed arm 3 

Spring, pawl, pinion 2 

Spring, pawls, stop, magazine 3 

Spring, return, with retaining collar 2 

Spring, trigger 1 

Striker 2 

Tods and appurtenances. 

Gun, Lewis, .303 inch : 

Brush, wire, rod, cleaning, cylinder 2 

Handle, loading, magazines 10 

Handle, wood 1 

Mop, rod, cleaning cylinder 2 

I>lug, clearing 1 1 

Rod, cleaning, cylinder 1 

Spanner, mouthpiece, barrel 2 

Guns, Maxim and Lewis, .303-inch : „ 

Balance, spring, M. G 1 

Box, tin, small parts, M. G 1 

Hammer, M. G 1 

Pliers, cutting, M. G 1 

Punch, No. 4, M. G 1 

Reflector, mirror, M. G 1 

Rod, cleaning, M. G v 1 

Screw driver, large, M. G 1 

Screw driver, small, M. G 1 

Wallet, case, spare parts box (Mark I) 1 

Guns. Vickers and Lewis, .303-inch : 

Can, oil 1 

WEEDON SECTIONS. 

Gauze, wire, pieces 2 

Pull-through, double 1 



1 In the case of the stronger new pattern cartridge guide springs (now 
in general use), the number is reduced to 6. 
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Complete List of Component Parts of the Lewis .303-Inch 

Gun. 



Arm, feed (with latch). 
Band, barrel. 
Barrel. 

Bed, tangent sight. 
Body. 
Bolt. 
Butt. 
Cap, butt. 
Casing pinion. 
Casing radiator, front. 
Casing radiator, rear. 
Casing return spring. 
Catch, butt. 
Chamber, gas. 
Cover body. 
Cover ejector. 
• Cylinder, gas. 
Ejector. 

Extractors (2). 
Fore sight. 

Guard, trigger ( and pistol grip ) . 

Handle, cocking. 

tetead, screw, elevating tangent 

sight. 
Hub, return spring. 
Key, gas regulator. 
Latch, feed arm. 
Leaf, tangent sight. 
Magazine. 
Mouthpiece, barrel. 
Pawl, feed arm. 
Pawl, pinion. 

Pawl, stop, magazine, right. 

Pawl, stop, magazine, left. 

Pin, axis, leaf, tangent sight. 

Pin, axis, pawl, pinion. 

Pin, axis, sear. 

Pin, axis, trigger. 

Pin, fixing, rack, piston rod. 

Pin, fixing, striker. 

Pin, hinge, pinion casing. 

Pin, keeper, butt catch. 



Pin, fixing, head, screw. 
Pin, tangent sight. 
Pin, locking body. 
Pin, split, keeper, axis pin, tan- 
gent sight. 
Pinion. 
Plate, butt. 

Plate, safety catch, right. 

Plate, safety catch, left. 

Plunger, spring, trigger. 

Radiator. 

Regulator, gas. 

Ring, clamp. 

Rod, piston. 

Screw, bed and spring, tangent 
sight. 

Screw, butt plate (2). 

Screw, butt cap. 

Screw, clamp ring. 

Screw, elevating, tangent sight. 

Screw, tension, return spring. 

Sear. 

Sidepiece, pistol grip, right. 
Sidepiece, pistol grip, left. 
Slide, tangent sight. 
Spring, butt catch. 
Spring, cartridge guide. 
Spring, head, screw, tangent 
sight. 

Spring, pawl, feed arm. 

Spring, pawl pinion. 

Spring, pawls, stop, magazine. 

Spring, return. 

Spring, tangent sight. 

Spring, trigger. 

Striker. 

Stud, axis, latch, feed arm. 
Stud, actuating, feed arm. 
Stud, positioning, clamp ring. 
Trigger. 

Washer, pin, axis, tangent 
sight. 
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Additional Equipment fob Lewis Guns, Authorized by 
G. R. O.'s for Issue in France. 



G. R. O. 



Date. 



Rimers for use with Lewis guns; issue of 1 per unit 

Pistols, Very, 1-inch 

Handles loading magazine; additional issue to complete scale of 
10 per gun 

Paint for casings, Lewis guns; issue on scale of 1 pint per bat- 
talion 

Hyposcopes for Lewis guns; issue on scale of 1 per 2 guns 

Cover for protection of working parts 

Canvas carriers for holding magazines; 11 per gun 

Stick carborundum, triangular, f-inch, tine, for removal of 
sharp edges or burrs in working parts 

Slings, Lewis guns; issue of 1 per gun for carrying when hot 

Cartridges, dummy, wooden; cartridges, dummy, steel, 2 per 
gun (for instructional purposes) 



1210 
1263 


13. 10. 15 
17. 11. 15 


1328 


20. 12. 15 


1339 
1442 
1608 
1695 


27. 12. 15 
3.3. 16 
30. 5. 16 
18. 7. 16 


1747 
1967 


18. 8. 16 
25. 11. 16 


2065 


7. 1. 17 



Equipment Authorized by G. H. Q. Letters. 





Letter. 


Date. 


Revolvers for Nos. 1 and 2 of Lewis gun detachments 

Number of handcarts reduced to l per gun * 


O.B./407 
O.B./896 


7. 7. 16 
15. 10. 16 



i As soon as limbered wagons are available for Lewis guns (1 wagon per 4 guns), 
the handcarts will be withdrawn. 

Articles Useful to Lewis Gunners Issued to Battalions. 



Authority. 



Date. 



Binoculars, issued on scale of 2 prismatic and 38 ordi- 
nary per battalion 

Range finders, Barr and Stroud or Marindin, issued on 
scale of 5 per battalion 

Phosphorescent night-sights, issue on scale of 64 per 
battalion, together with 1 yard of magnesium wire 
(spare), per sight 

Lamps, brazing, 1 pint, scale of issue one per battalion, 
for use of armorer sergeant in carrying out repairs . . . 



A. F.G. 1098/110. 
A. F.G. 1098/110. 

G.R. 0.831 

G.R.O.1081 



6.5. 
13.6.15 



Lewis Gun Equipment Noted in " Lists of Changes in War 
Materiel." 

[Approved but not authorized for general issue on regular scale.] 





Number. 


Date. 


Gun, Lewis, washer, packing barrel, steel .005-inch, for 
taking up play between rear radiator casing and body 

Gun, Lewis, butt, short (approved for Bantam bat- 
Box, magazines for two carriers and one handle, loading . 
Spring, guide cartridge, new pattern with spnng i 


17674 

17713 
17739 
17769 


1.4.16 

1.5.16 
1.6.16 
1.7.16 



i This stronger pattern is now practically universal. 
101862°— 17 12 
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Instructions to Armorers for the Modification of Pinion 
Casings to Facilitate Removal. 



The following alteration, which can be carried out by any 
armorer, enables the old pattern pinion casing to be removed 
without touching the body-locking pin, and so greatly reduces 
the time needed for changing a broken return spring: 

On the projection of casing forming the hinge, a small semi- 
circular groove will be made by filing away the metal at the 
position shown in sketch. Only sufficient to clear the body- 
locking pin should be removed. 

To test if correctly modified. — When changing the casing it 
should only be necessary (1) to remove butt-stock; (2) to 
draw back the trigger guard slightly. 




Groove to c/tar 
Boc/y-ZocAmy jit'n 
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Lewis gun pinion casing. 
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TRANSPORT OF LEWIS GUNS AND AMMUNITION. 

As soon as four limbered G. S. wagons for transport of Lewis 
guns are available for each infantry battalion, one will be 



allotted to each company for its four guns. The company wagon 
will be loaded as follows : 

Pounds. 

4 Lewis guns, at 27 pounds 108 

4 gun chests, at 33 pounds 132 

4 sets spare parts, complete, at 15 pounds 60 

176 magazines, filled, at 4£ pounds 792 

22 tin magazine boxes, at Si pounds (each holding 8 maga- 
zines in 2 carriers) 182 

9,000 rounds, S. A. A. (in boxes of 1,000 rounds, at 75 

pounds) 675 



Total 1, 949 



This load represents, per gun, 2,068 rounds in magazines and 
2,250 rounds packed in chargers. 

In addition, 2,000 rounds per gun are carried by the divisional 
ammunition column. 
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[S. S. 432.] 

METHODS OF LAYING MACHINE GUNS IN THE DI- 
RECTION OF INVISIBLE TARGETS BY MEANS OF 
MAPS, COMPASS, AND TRAVERSING DIAL. 



Procedure is as follows : 

(1) Reconnoiter and select a gun position. This position must 
be identifiable on the map. 

(2) From gun position select some conspicuous landmark 
which is also shown on the map. 

Call this landmark Reference Object (R. O.). 
IN BILLETS. 

(3) Draw a line on the map — 

(a) From the gun position to R. O. 

(b) From the gun position to target. 

(4) Measure the angle contained by these lines by means of 
an ordinary protractor. 

Note. — // it is desired to search an area draw lines from 
the gun position on the map to the boundaries of the area, 
and measure the angles these lines each make with the line 
to the Reference Object. 

ON THE GROUND. 

(5) Set up machine gun on selected position. 

(6) Aim gun at R. O. Clamp. 

(7) Align auxiliary aiming mark, such as night firing box, 
on R. O. 

(8) Then, without disturbing gun, note what degree on the 
traversing dial is opposite the pointer on the bracket. 

(9) Then, if the target is to the right of the Reference Object, 
add the angle contained by the lines from the gun position to 
the R. O. and target to the degree on the dial opposite the 
pointer ; if the target is to the left, subtract. 

(10) If the gun then be traversed until the pointer is oppo- 
site to the degree on the dial, the number of which is the result 
of the above addition or subtraction, it will be laid in the exact 
direction of the target. 

Example : 

(a) Without compass, when R. O. is point whose posi- 
tion you know. 
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IN BILLET. 

On map mark gun position G (see diagram 1) and R. O. 
(church steeple) O. Area to be searched is shown shaded in 
squares B 12 C and 18 A. Draw a line G-O, and line G-L, G-R, 
to boundaries of area to be searched (and others, if required, 
to any points within it likely to be of interest). Measure angles 
O-G-L (65°), O-G-R (75°), etc. Also measure ranges to area 
and to points within it. 

Note. — In order to have room to make notes on angles 
of elevation, bearing, etc., it is convenient to enlarge the 
area to be searched. For this purpose an enlarging block 
is provided (see diagram 2). The enlargement should be 
made by the usual method of squares, as shotvn in inset 
to diagram 1. Divide area to be enlarged into squares 
{the example shows 100 yard squares), number the lines, 
and number those on the enlarging block similarly. Then, 
by careful drawing and measuring, enlarge the area on 
the enlarging block. If the position of the rays 177° and 
187° is carefully measured off on the enlargement, then, 
by dividing up the distance between them on the E. and W. 
margins, you can set off the intervening rays accurately. 
On these rays enter angles of elevation for various ranges, 
having allowed for angle of sight. 

ON GROUND. 

Set up gun conveniently for firing at target. Aim at R. O. 
and note reading on dial, say 112°. Add to this reading the 
angles 65°, 75°, etc., already measured to G-L, G-R. (Result, 
177°, 187°.) Write these readings down on the lines on your 
enlargement. Then if you set gun on any of these readings it 
will be directed on to L, R, etc. 
(b) With compass : 

If there is no point available as R. O. which you can identify 
on map, you must fix direction of one on the ground by com- 
pass. Take any convenient mark (a house, tree, etc.), or put 
one up. Take its bearing (53°) carefully with your prismatic 
compass, doing this from gun position before gun is there, and 
taking care that there is no iron near you or on your body. 

On map draw a line G-M, making angle 12£° to the W. of 
red grid lines. This shows magnetic north. Then from G-M 
measure off the compass bearing (53°) of the R. O., and mark 
this line G-O. (On map it is shown 0 2 to distinguish from the 
other O.) After that proceed exactly as before, i. e., measure 
angles 0 2 -G-L, 0 2 -G-R, etc. 
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SOME NOTES ON LEWIS GUNS AND MACHINE 

GUNS. 



I. PRINCIPLES OF EMPLOYMENT. 

1. Now that two Lewis guns are added to the equipment of 
each company, any officer may find himself in command of this 
new weapon, and he should therefore have some notion of the 
best use to which it can be put. 

These notes are designed to help officers in this. A good many 
of the remarks may be platitudes to the more experienced officers, 
but I know that many have had little opportunity of studying 
any form of machine gun. 

2. The principles of machine guns in their simplest form neces- 
sarily come into such a subject, and I have dealt with them at 
some length for three reasons : 

(1) A Lewis gun is a form of machine gun and takes over 

some of the work previously done by Maxim and 
Vickers guns. Some of this work they do as well as 
a Vickers, some better, some worse. An officer com- 
manding a Lewis gun ought to know what work is 
best left to a machine gun and what he can take on 
better himself. 

(2) Machine guns work so closely with infantry that much 

misunderstanding can be removed if the infantry 
officers know something of the principles on which 
they are used. 

(3) One of the main jobs of Lewis guns is knocking out 

enemy machine guns. And to hunt anything suc- 
cessfully you must know its x habits. 

II. CHARACTERISTICS OF LEWIS GUNS AND 
MACHINE GUNS. 

1. Lewis guns share with machine guns the following charac- 
teristics : 

(i) They can at any moment open a heavy concentrated 
fire, and the volume of fire is not decreased till more 
than 66 per cent of the team become casualties. 
(In a company every casualty sustained lessens the 
volume of fire,) 
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(ii) They can give a maximum volume of fire from a mini- 

mum of front. 
(For a short burst the fire of a Lewis gun equals that 
of about 20-30 rifles, and it can be fired from a 
single loop-hole or, in the open, from a frontage of 
two men.) 

(iii) Fire control is easy, since all the firing is done by 

one man. 

2. Lewis guns differ from machine guns as follows : 

(i) They are cooled by air and not by water. They there- 

fore get hot much sooner and will be red hot if 700 
or 800 rounds are fired rapidly. If more are fired, 
they may burst. Company officers, therefore, if 
requiring only one gun, should use both alternately. 
Again, if one company has a hot time while another 
has nothing to do, the latter should be prepared 
temporarily to exchange guns with the former. 

(ii) They are more open, and therefore more exposed to 

dust, wet, and mud than machine guns. They also 
contain a greater number of easily broken parts. 

(iii) The magazines are more easily damaged than the 

belts of machine guns. If a full one is dropped on 
hard ground, it will probably be so dented that it 
will not fit the gun. The bulk of the magazines 
therefore must be carried in boxes sufficiently strong 
to protect them, and these are very heavy. 
(845 rounds in the boxes issued to us weigh 102 
pounds, while a box of 1,000 rounds of S. A. am- 
munition in bandoliers only weighs 75 pounds more. 
Boxes carrying 1,000 rounds of machine-gun ammu- 
nition in belts weigh 78 pounds. ) 

(iv) The main advantage claimed for Lewis guns over 

machine guns is that, needing no water, they are 

lighter and so more mobile. 
But company officers must remember that the mobility of a 
gun depends largely upon the mobility of its ammunition. They 
must therefore be prepared to provide men to lend a hand with 
the heavy magazine boxes in case of a long, rapid advance or of 
casualties among the section carriers. 

3. To sum up, a Lewis gun is rather like that inevitable starter 
in the Grand National about which all the prophets say that " it 
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will win if it stands up." That generally means that it hasn't a 
chance unless it has a first-rate training with a real good jockey. 
In the same way stoppages and breakages in a Lewis gun can 
only be prevented and minimized by having real good men, who 
will keep their guns in order and use them properly. Company 
officers, in selecting men, should imagine that they have a new 
motor car and wish to choose one of their men to be trained as 
chauffeur. A Lewis gun is a more delicate piece of mechanism 
than a motor car and needs more constant attention. A rough, 
stupid man can put it out of action for a long time in cleaning it, 
and a careless, irresponsible man will waste endless ammunition 
if he fires it, and will have his gun red hot at the critical moment. 



The simplest way to arrive at the purposes to which Lewis 
guns may be put is to consider first the work machine guns have 
done in the past, and then see what part of this work Lewis 
guns should take over, and also if there is any further work for 
which they are specially adapted. 



1. In normal times in the trenches the first duty of machine 
guns is defense. For this purpose brigade machine-gun officers 
make arrangements for their machine guns in the front trenches 
to join in forming what is called a "belt of fire" across the 
entire front. Every machine-gun officer, on taking over a sector 
of the line, is shown or provided with a map something like 
figure 1. 

If this belt is properly constructed, it is clear that no consider- 
able body of the enemy can cross " No-man's land " without ter- 
rific losses, so long as the machine guns remain in action. The 
emplacements from which machine guns fire to form this belt of 
fire are called " battle emplacements " ; they must be well con- 
cealed and strong enough to resist anything but a direct hit 
from a large shell. Each gun should have an alternative battle 
emplacement covering the same allotted field of fire, in case 
one should be knocked in. " Defense " emplacement would prob- 
ably be a better name than "battle" emplacement, for these 
emplacements are designed for defense, and for an attack dif- 
ferent positions would often be selected. 



IH. TACTIC All HANDLING. 



(I) TKENCH DEFENSE. 
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2. Two points should first be noted about the siting of these 
emplacements : 

(i) The guns all fire diagonally. 

This is for three reasons, (a) They cover more ground. 
A greater space of " N .-man's land " can be swept 
without altering the aim, and together they form a 
belt of fire through which the enemy attack must 
pass. Fewer men will thus be needed to hold the 
trench, (b) They are less likely to be seen, because 
they are defiladed from the nearest part of the 
enemy's trenches, (c) They enfilade an enemy at- 
tack, and shots which miss or pass through a near 
party may hit the next. 
Hence it follows that a gun sited in one company is probably 
looking after the front of another company or even another 
battalion. The men on duty with machine guns must not, 
therefore, be looked on by company officers as sentries in the 
ordinary way. Their only concern is to keep their guns tuned 
up to prevent anyone from tampering with them, and to look 
out along their line of fire. We had one emplacement for in- 
stance, in the middle sector at Ypres, where the sentry could 
only watch his line of fire at night through the loophole in his 
emplacement. 

(ii) Each gun has its own particular ground to cover, 
which may be large or small, and so long as it covers 
that satisfactorily it fulfils its main purpose. 

Company officers sometimes look through an emplacement 
and criticize it adversely on the ground that it has a 
small field of fire. Such criticisms can not be in- 
telligently made unless the critic knows the purpose 
for which the gun has been so placed. 

3. The formation of such a belt of fire looks very easy on a 
map, but in practice many points have to be considered. In the 
first place all the guns, so far as possible, must be sited for 
grazing fire and not for plunging fire. In other words, the 
trajectory of the bullet should coincide with the slope of the 
ground for as long a distance as possible. One of the great ad- 
vantages of the Maxim or Vickers gun is its fixed platform. The 
gun can be laid along its line at dusk and fired with effect at 
any hour of the night, but this advantage is lost if the aim of 
the gun has to be continually changed. (The German front-line 
machine guns rarely traverse at all. The traversing fire that 
sometimes comes over our lines is generally from a reserve 
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trench.) It follows, therefore, that a high commanding position 
is a disadvantage for a front-line gun, especially at night. (See 
fig. 2.) 

4. When your trench line runs up a slope, it is generally better 
to cover the front by siting your gun at the bottom and firing 
up the slope for the following reasons: (i) You are more likely 
to get an attacking party at night on the sky line, (ii) The 
emplacement at the top of the slope would be more easily spotted, 
and when spotted will be more easily shelled, (iii) When 
firing down a slope the bullets that miss their immediate object 
generally bury themselves in the ground. When firing up over 
a ridge the outside bullets of the cone may do damage on the 
other side. In fact one can generally site a gun with this secon- 
dary object in mind, and work out the aim with a map, clino- 
meter, and compass so that such bullets are likely to fall some- 
where useful either to enfilade an enemy trench farther up 
the line or hit a village, headquarters, dump, or crossroads 
behind. 

" Mad Alick," of , the generic name of a family of machine 

guns in that neighborhood, is a good instance of this practice. 
He fires at the top of our parapet where he can partially enfilade 
it, but is so placed that shots which pass over it will fall in the 

neighborhood of . Luckily he has mistaken the contours 

and can not get observation of his fire, with the result that the 
center of his effective beaten zone is generally halfway up the 

tower of Church. If he retired two or three hundred yards 

and fired at the same mark and elevation, he would make 

Street a much more unpopular promenade. 

5. This is an important point for Lewis guns as well as ma- 
chine guns. The main criticism that can be brought against both 
is that they fire so rapidly that every shot can not hit and 
therefore they are wasteful of ammunition. This charge can 
largely be answered by so firing that the outside shots of the 
cone have a reasonable chance of hitting a secondary target. To 
accomplish this successfully the directing gunner must have a 
good bump of locality and a thorough knowledge of the map. 



1. While the formation of a belt of fire, to economize infantry 
in defense, is the first duty of machine guns posted in front-line 
trenches, a certain amount of useful strafing can also be done on 
occasions. But only in exceptional circumstances should this 
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be indulged in from the battle emplacements or they will soon 
be discovered. This work can generally be best done by reserve 
guns from rising ground behind the trenches. Dumps, ap- 
proaches, crossroads, etc., can often be fired on. But if an 
attack is contemplated, any approaches or communication 
trenches that can be reached should be left alone till the day of 
attack, or the enemy will defilade them with traverses or choose 
a safer line. 

2. Patrols, working parties, or gaps in the enemy's parapet can 
be strafed from the front line, and for this purpose less elaborate 
emplacements may be made, often in commanding positions. 



1. Now arises the question, what part of the machine-gun work 
in the trenches can Lewis guns usefully take over? 

The "belt of fire" business is, in the main, best left to ma- 
chine guns when these are available, because owing to their 
fixed platforms they can better cover their lines by night; but 
there are occasions when Lewis guns can usefully supplement 
them. For instance, your trench line may run over a flat-topped 
ridge. Both slopes may be swept by machine guns shooting up- 
ward, but neither may sweep the flat top. The top would be an 
unsuitable place for a permanent emplacement, and in any case 
it would be wasteful to retain a machine gun for so small a 
space. A Lewis gun placed near would make this secure. ( See 
fig. 3a.) Again, in the middle sector at Ypres there was a hollow 
with a hedge in it running at right angles to our trenches, and we 
had to keep one machine gun solely to watch it. (See fig. 36.) 
Here a Lewis gun would do the work perfectly well. 

2. But it is in the strafing that Lewis guns will be most useful. 
There is practically no front-line strafing that can not be better 
done by Lewis guns. The work does not need long-continued 
fire, and two or three Lewis guns could quickly be concentrated 
to join in such work without leaving any gaps in the belt of fire, 
as would occur if front-line machine guns were moved for this 
purpose. 1 

3. Again, any work in front of our own lines is more suited 
to Lewis guns. At Fleurbaix last June the Germans used often 
to work in the daytime on a new trench 40 yards in front of 

1 Note hy General Staff. — Lewis guns are not, however, suitable for 
44 strafing " by indirect fire and should not be used for this purpose 
(see S.S. 106, Appendix A, 3 (a)). 
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their line — dead ground from our parapet. I asked permission 
to take out a Maxim through the long grass to stalk them, but 
the colonel refused because if we were surprised by an enemy 
patrol we would have difficulty in getting so heavy a gun away. 
Here was an ideal opening for a Lewis gun. Similarly in an 
enterprise on the German trenches two Lewis guns pushed out 
into " No-man's land " on either side of the point of attack would 
keep clear the raiding party's line of retreat. 



1. In any attack the duties of all forms of machine guns are 
(i) to cover the advance of the infantry by keeping down or 
unsteadying the enemy's fire; (ii) to prevent or delay the 
enemy from bringing reinforcements to the threatened points; 
(iii) to help in the fight for superiority of fire before the 
assault. 

In a trench attack (iii) will not occur. The necessary su- 
periority must be obtained beforehand by greater weight of 
artillery and by holding the supremacy of " No-man's land." 

Let us picture a typical trench attack and see how machine 
guns and Lewis guns can attain the first two objects. 



2. In the preliminary bombardment, Lewis guns can do 
nothing and machine guns very little. I have seen it suggested 
that machine guns should enfilade any communication trenches 
that they can in order to catch Germans retiring to the shelter 
of the second line. I do not agree with this. Impatience is a 
very general fault on our side. When we see a chance of in- 
flicting some small damage on the enemy we are far too apt to 
do it at once instead of saving up the blow for some time when it 
will have a real importance. As an example of this when officers 
in the front line spot an enemy machine gun, even if it is doing 
no damage, they often call on the artillery to shell it. Even if 
our guns knock it out, another will quickly be brought up to 
sweep the same ground from a safer position and nothing ma- 
terial has been gained. On the other hand, if the gun were 
left in fancied security till the morning of an attack, and then 
knocked out, the Germans probably could not replace it in time 
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to be of any service. In just the same way, by enfilading com- 
munication trenches early in a bombardment you may catch a 
few men. But the trench can be easily cleared and will be 
marked as dangerous. If you leave it alone and strafe it when 
the enemy are returning to the front line to meet our attack, the 
effect wil be far greater. You may block the trench and upset 
the German organization. 

3. When the bombardment ceases, our infantry goes "over 
the top." As soon as the enemy sees them, every loophole 
will be opened and parapets manned. An intense fire will be 
poured upon our men, both from the enemy's front line and from 
any positions behind commanding " No-man's land." However 
severe our bombardment, some machine-gun emplacements are 
sure to be left, and it is from these that the greatest losses will 
be dealt. 

4. The Vickers in rear can deal with the enemy's second-line 
positions ; they can also delay reinforcements ; they can do this 
by enfilading communication trenches; by shooting over others 
which can not be directly enfiladed they will make the enemy 
stick to the trench instead of coming up more quickly over the 
top. They can also often search ground which the artillery 
can not effectively shell, as it is here that reinforcements will 
probably be collecting. 

5. But before the arrival of Lewis guns it was always very 
difficult to silence the enemy's front line. It is clear that this 
can not be properly done from our own trenches, because our 
fire would at once be masked by our own attacking troops. As 
a suggestion, gaps might be left in our attacking line, especially 
in a salient opposite well-shelled trenches, for machine guns to 
fire through. ( See fig. 4. ) But this covering fire must chiefly be 
done by guns placed well in front of our own trenches,, which 
can continue firing till the infantry is past them. For this pur- 
pose the light and easily concealed Lewis gun is particularly 
well adapted, and Vickers guns can also be used in the most 
favorable positions for cover. How these guns get there is 
immaterial provided that they reach their places unseen before 
the attack. They may go out the night before, dig themselves 
in, and stop there; or they may prepare their shelter at night 
and crawl out to it in the later stages of the bombardment or 
under cover of a smoke cloud. They should get as far forward 
as possible so long as they are out of bombing distance of 
enemy saps and not in the line of fire of our own wire-cutting 
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guns. Since they will fire diagonally, a position behind a 
hillock where they are covered from the trenches opposite 
might be a good one. But each position must be chosen on 
its merits. 

6. If Vickers guns and Lewis guns were used together, the 
Vickers guns should sweep the enemy's parapets and their 
breastworks at loophole height, since they are more suited to 
sustained traversing fire. 

7. The special job of Lewis guns is knocking out machine 
guns. But to do this one must study their habits. If a Lewis 
gunner hears a machine gun firing straight opposite him it is a 
great temptation to fire at the sound; but this would almost 
always be useless because German guns, like our own, fire 
diagonally and are defiladed from the front. 

German front-line machine guns have narrow loopholes be- 
cause they traverse ver^ little. They all have strong head cover, 
coming low down in front so that they can only be hit by short 
range fire. They fire diagonally so that they can only be hit 
from the direction in which they are firing. Lewis gunners, 
therefore, have the best chance of putting out the gun whose 
bullets are coming nearest themselves; and the strike of ma- 
chine gun bullets on the ground is the best guide to the place 
from which you can put that machine gun out. German machine 
gun loopholes are generally near the ground level. 

8. Every gun, Vickers or Lewis, must have assigned to it its 
own particular length of enemy trench before it is sent out. 
The Vickers guns will cover, between them, the whole parapet ; 
while Lewis guns would be given a particular length of parapet 
to watch for machine guns. All these lines should be diagonal. 
( See Fig. 5.) 

9. Only two men should go out with the gun, the rest waiting 
in the trench behind ready to bring on ammunition when the 
gun advances. With the gun must be sufficient ammunition for 
its immediate purpose as well as a load for No. 2 to take 
forward. 



10. The Lewis guns, having ceased fire as the infantry passed, 
would remain in position until they were assured that the 
trenches had been carried. In case of failure they would cover 
the retreat. As soon as the infantry were well into the front 
trench the guns would move forward and join their companies. 
101862°— 17 13 
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11. If the attack was proceeding further they would endeavor 
to cover the next advance precisely as they covered the first. 
If, however, they have to meet a counter-attack at once, they 
must be arranged to form a belt of fire across the front pre- 
cisely as machine guns do in the trenches, and they will con- 
tinue to do this until a further advance is to be made, or the 
machine guns come up to consolidate the positions won. Occa- 
sionally a Lewis gun may be used to defend a straight communi- 
cation trench; but these are rarely found near the front line; 
generally these trenches twist too much and are better de- 
fended by bombers, while the Lewis guns prevent a direct rush 
over the top. If the counter-attack comes before you have time 
to organize a belt of fire across the whole battalion, companies 
should separate their Lewis guns to fire inward across each 
other's front. 

12. It may happen that X Battalion captures its trench, but 
Z Battalion on its left fails to do so. One or two guns of X 
Battalion may then be usefully employed with the bombers 
working their way along the trench to the left. A good position 
for such a gun is shown in figure 6. In any case where one 
battalion finds itself in front of the general alignment, the 
Lewis guns of the middle companies must be prepared to form 
the belt of fire by themselves across the entire front, because 
the guns of the flank companies may have to be drawn back 
to protect the flanks of the battalion. 

13. The best positions for the Lewis guns should always be 
chosen before the guns themselves follow up the attack. It is 
very dangerous to move guns laterally across the firing line. 
The guns, following up from the rear, should always be directed 
straight to their positions. Company commanders should ar- 
range with their Lewis gun officers as to who is to carry out 
this important duty. In the authorized personnel of a Lewis 
gun team, no provision is made for scouts, range takers, or 
observers. I suggest that Lewis gun officers should have a 
liberal allowance of runners trained in this work. 

14. Provided the gun is not overheated, ammunition may be 
used freely from the first position the guns occupy. But the 
moment guns go forward they must fire more sparingly. Once 
you are in the enemy's trenches every round of ammunition in- 
creases 10 times in value, and must be economized accordingly. 
All further supplies will have to pass through the enemy's cur- 
tain fire. 
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(V) LEWIS GUNS IN OPEN FIGHTING. 



1. The main principles that govern the use of Lewis guns 
are the same in open fighting as under the circumstances already 
described. 

2. The guns will sometimes have to be used for covering fire. 
If, for instance, the company is surprised by rifle or machine- 
gun fire while in artillery formation, all Lewis guns will at 
once get into action to cover the deployment. 

3. Similarly in an attack, where the infantry has to advance 
over an exposed piece of ground, Lewis guns will be pushed 
ahead secretly to cover the movement. In former times com- 
panies would pass such ground by advancing by alternate 
platoons or sections, one platoon firing while the next advanced. 
Now Lewis guns can provide the necessary fire and the whole 
company can pass quickly over without halting. But where 
there is a long stretch of open ground, the covering can better 
be done by the overhead fire of machine guns. Machine guns 
can fire far more continuously and can put in accurate shooting 
at ranges up to a mile and a half. At this distance their bul- 
lets have a steep angle of descent and are therefore better cal- 
culated to demoralize troops in trenches. Still, for short dis- 
tances of exposed ground Lewis guns are better, because, by the 
use of prearranged signals, they can open fire at the exact 
moment that the infantry advances. 

4. Lewis guns are also useful for shifting hostile advanced 
pickets or unexpected machine guns. 

5. Such covering fire often has to be used when no clear target 
presents itself, but even so it may be of real value. In South 
Africa the men of the squadrons used to jibe at our machine 
guns and say they never hit anything, but they added " We like 
to hear them popping because they make the Boers shoot so 
badly." 

6. Though in a war like this covering fire often has to be 
used, gunners must never lose sight of the real object of all 
kinds of machine guns, which is the annihilation of a body of 
the enemy. They are weapons of opportunity, and in general 
must lie low till they can get the greatest effect. They must 
get as near as they safely can to the enemy when our side is 
advancing, and conversely they must allow an attacking enemy 
to come as near as they can without undue risk. This margin 
of safety varies according to circumstances. An enemy patrol 
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of 50 men might be allowed to approach within 50 yards. If 
there are several patrols converging on the gun, this distance 
must be increased. The distance would be lessened if there 
were concealed barbed wire in front of the gun, and so on. 

7. If one gun is firing at a party of the enemy, it should open 
fire at that part of the enemy nearest to likely cover and trav- 
erse inward. The enemy will probably run into the line of fire 
in trying to reach cover. 

8. If two or more guns are used for the same purpose, each 
must have a separate pointy of aim. With two guns, each would 
start at an extreme flank of the party and traverse inward. If 
there were four guns, the other two would lay on the center 
and traverse outward to left and right. All these points of aim 
must be settled beforehand. 

9. It is impossible to go over all the situations that may oc- 
cur in open fighting, but the following remarks may cover some 
of them. 

The best mark a Lewis gun can have is cavalry. Cavalry has 
no terrors for any machine guns if the latter are ready for 
action. 

Except in the case of covering fire, it is a general rule for 
Lewis guns that they should not open fire unless they have a 
reasonable chance of inflicting very severe losses. There are 
times, however, when this rule will not hold good, viz: (1) In 
a rearguard delaying action, guns would open at extreme range 
to delay the enemy by making him deploy early. (2) If an 
enemy is retreating, a lucky burst of fire at long range may turn 
the retreat into a panic. In such a case there is no object in 
waiting, because your target will get no nearer. (3) It is 
worth having a long shot at particularly tempting marks. A 
battery limbering up, a machine-gun section on the move, a gen- 
eral and his staff, should, like a woodcock, be strafed by every- 
body. 

If there is a gap in our line, a Lewis gun on either side of it, 
shooting diagonally across each other's front, will prevent an 
enemy getting through till it is filled up. 

In any organized scheme of attack or defense (as opposed to 
patrol work or small enterprise) each Lewis gun must be given 
its own particular line to deal with, and from this line of fire it 
must only move in exceptional circumstances. Such a case 
might be a local raid by the enemy. If the raiding party seemed 
likely to gain a footing in A sector, and B sector was not at- 
tacked, the gun defending B sector might be swung round to 
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help the defense of A. But in all such cases one man of the 
gun team must be ordered to keep watch along the original 
line, so that he can switch the gun back the moment a target 
presents itself on that line. 

In defense Lewis guns should not be ordered to cover too wide 
a stretch of front. This would only lead to an inefficient watch, 
while if several targets presented themselves the gun would be 
constantly changing from one to the other and do little real 
damage to any. It is much better to give a gun a smaller 
line — say, one field and a hedge — even if the whole line is not 
covered. For if you prevent the enemy from crossing two fields 
here and two fields there, you will break up and disorganize his 
line, and he will attack your infantry with little chance of 
success. 

Finally, Lewis guns should be handled as a sailor handles a 
submarine. In a square, straight fight with a Vickers a Lewis 
gun stands no more chance than a submarine in a similar en- 
counter with a battleship. Both only succeed by popping up 
unexpectedly, delivering a rapid crushing blow, and then, when 
they are discovered, trusting to escape by their mobility and 
invisibility to some other unexpected place from which they can 
repeat the dose. 



1. The question may be asked, Is it worth while to try to work 
this somewhat elaborate organization? Why not use the Lewis 
guns as a kind of superior rifle, just like any other rifle is used 
now? 

To this there are two answers. 

(i) At the present moment rifles are not, in practice, used to 
the best advantage. The most important principles summed up 
in the expression " Fire control " are, owing to the extreme dif- 
ficulty of applying them in action, in grave danger of being dis- 
regarded. Even in trenches one sees sentries at night firing off 
rounds haphazard in the direction of the opposite trench, instead 
of each bay being given some definite aiming mark along which 
its occupants can fire with greater chance of success. But with 
Lewis guns fire control is greatly simplified, since only one man 
is firing the equivalent of 20 rifles, and therefore the fullest 
attention devoted to this subject is never wasted. 

(ii) All automatic rifles and machine guns are extremely 
wasteful of ammunition unless used on the principles already 
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described. It is only by such methods that they get their full 
effect. Hitherto we have been far behind the Germans in mate- 
rial of this kind ; now we may be about equal to them. But even 
if we get a preponderance the advantage will largely be lost 
unless we get out of every weapon the full work of which it is 
capable. 

2. And from this another point arises. It has been said that 
Lewis guns and machine guns get their best effects by diagonal 
fire. Why not carry this to its logical conclusion? 

Many of us saw something of the fiasco of the 9th of May, 
1915. I got full accounts from men who went through and came 
back. All of them told the same story — that, once they were 
through the' German front line, they were swept by machine 
guns from both flanks, but not a man could tell me even roughly 
where those machine guns were situated. 

3. And if you think of our own practice attacks, it is easy to 
see how such a thing happened. We are given a compass bearing 
on which to march. The officers find some object at which the 
flanks of their command are to aim, and their best N. C. O.'s are 
wholly occupied in keeping this direction. The officers divide 
their attention between seeing that the direction is kept, studying 
the dangers and' difficulties of the ground to be traversed, and 
looking for signs of the enemy in their objective. The remainder 
are watching for the officer's signals. But nobody is looking to 
the place from which casualties will come — the flanks, half 
right and half left, where machine guns may be lying safely 
defiladed from their own front. 

Now, this sidelong glance might well be the special duty of 
Lewis gun teams. In their position in the fourth line they have 
few anxieties about direction. If a few guns with a small supply 
of ammunition were sent forward to assist the advance, the 
remainder of the teams carrying heavy ammunition would suffice 
to mark the line which the guns could rejoin as the battalion 
passed. Similarly no injury would be done to the direction of 
the line if spare men of Lewis gun teams were sent forward to 
points of vantage from which they could watch our flanks and 
signal the guns forward if they saw signs of any danger from 
those directions. I feel confident that if some such arrangement 
were made, our losses in an attack would be very greatly les- 
sened, and no German machine guns would inflict heavy casual- 
ties upon us, as they did on May 9, without being in any danger 
themselves. 
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Figure 1. 




Example of chart given to machine gun officer on taking over a 
sector of trenches (Z 3), showing lines of fire which his four guns 
must cover from their battle (i. e. , defense) emplacements. 



Figure 2. 

MACHINE GUN DEFENDING A LINE. 
(A) Machine gun in a commanding position. 




(B) Machine gun in low position. 




(Remember that both guns are shooting diagonally, so that 
(A) position would leave many gaps through which an enemy 
might pass. In (B) position there are no gaps.) 
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(B) 




Examples of ground in front of trenches better defended by 
Lewis guns than by machine guns. 

(In both cases you are supposed to be looking straight to your 
front out of your own trench. The machine guns are firing 
away from you diagonally.) 



Digitized by 



MACHINE GTTN NOTES NO. 1. 201 



Figure 4. 




Example of machine guns covering a trench attack, when a gap 
is left in the line of attack A — B — a British salient. The infantry 
can get more than half-way across before masking the M.G. fire. 
The enemy's line must be well bombarded between X — Y, to pre- 
vent them from making this a rallying point for reserves, and must 
be watched by Lewis guns from M.G. emplacements. (Conven- 
tional drawing to show arrangement.) 



Figure 5, 




Example of arrangement of Lewis (5) and Vickers (2) guns to 
cover attack on German salient. The Vickers sweep the whole 
length of the parapet in their zones. The Lewis guns are allotted 
sections which they must watch for M.G. emplacements. These 
are always likely to be found in the sides of a salient. 
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Portion of trench still 
held by Germans. 



Portion of German trench 
captured by British. 



NO MAN'S LAND. 



German British 
bombers, bombers 

working along trench. 

Here the German trench has been captured on our right, but the 
attack on the left has failed. Our bombers are working to the left 
along the front trench. 

Lewis gun No. 1 is pushed forward up a communication trench to 
assist these bombers; it will make the Germans keep their heads 
down, so that they can get no observation, it may hit some where 
the parados is low or broken, and will generally make things uncom- 
fortable for them. It will also prevent our bombers being rushed 
by a counter-attack " over the top " from the second line. 

Lewis gun No. 2 protects the trench already captured by enfilad- 
ing any counter-attack. 



Digitized by 



MACHINE GUN NOTES HO. 1. 



£03 



General Headquabtees of the Armies 

of the North and Northeast, 

April 26, 1917. 



NOTE FOR THE ARMIES. 



SECRET. 



The English Army utilizes machine guns to a great extent in 
firing at long distance (2,500 to 3,000 meters) to prevent an 
enemy movement, to produce a barrage, and even during the 
course of an attack to form a rolling barrage ahead of the 
attacking troops. 

This fire of prevention in normal periods allows a very con- 
siderable economy of artillery ammunition, and its effect is at 
least as certain and more demoralizing by its continuity than 
that of the cannon. 

Isolated trials of indirect fire at long distance have also 
been made by us ; we should generalize the practice of using it. 1 
It is not, however, with an improvisation nor with the isolated 
initiative of a single commander that serious effects may be 
obtained. The high command must take the question into its 
hands, orient the ideas, and develop the education of the ma- 
chine-gun officers in the practice of this kind of fire. 

The augmentation of the number of automatic machine rifles 
in the hands of the troops permits of withdrawing machine guns 
from the front in order to make a more perfected use of them 
than to immobilize them entirely for the defense of the first lines. 

In withdrawing them slightly to the rear they are protected 
from a premature demolition and their field of action is in- 
creased. 

At distances greater than 2,500 meters the fire of the machine 
guns becomes very plunging ; this permits of reaching objectives 
quite strongly defiladed and produces a moral effect all the more 
accentuated as it reaches an enemy who considers himself se- 
curely sheltered from musketry fire. 

In this line of ideas, the machine guns may be employed to 
keep up a fire upon battery emplacements to prevent all supply 

1 Machine-gun fire at long range was treated in the Instruction of 
Feb. 19, 1917, on indirect machine-gun fire (forwarded to War College 
division) . 
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to them, upon posts of command, upon places where numerous 
shelters are located, or on crossways in the boyaux. 1 

Finally, the guns must have a permanent mission of barrage 
organized like that of the artillery and which can operate im- 
mediately in case of attack. 

We give below, as an indication, some information on the em- 
ployment of machine, guns in an English army corps during the 
recent attacks. 

The quota of about 70 per division was distributed in the 
following manner : 

With the assaulting troops 26 

Grouped for barrage fire 30 

In reserve for reinforcement 14 



The machine guns designated for the barrage and supporting 
fire were assembled in batteries of eight guns, and the batteries 
themselves in groups of two or more. 

Each brigade of assault employed one group and the front 
of the barrage was calculated at 50 meters (54.682 yards) per 
gun. The distance of the initial fire was between 2,000 and 
2,500 meters (1,187.260 and 1,733.875 yards) and the barrage 
adjusted at 400 meters (437.452 yards) in front of the parallel 
of departure. 

The barrage was carried forward at the moment of assault 
in the same manner as the artillery barrage which it preceded, 
and at 400 meters beyond the first objective its movement was 
arrested and it became a fixed barrage along that belt of ground. 
At this moment the machine guns were moved forward by eche- 
lons, one battery at a time, to occupy new positions picked out 
beforehand on the plan director (map 1-10,000) and permitting 
the execution of barrage fire between the first and second objec- 
tive, and so on. 

In order to assure the liaisons between the troops and the 
machine guns, the commander of each group remains at the 
post of command of the brigade of attack, connected with his 
batteries by telephone during the first phase and by optical 
signals and runners during the following phases. 

It may be imagined that such an operation by machine guns 
requires a very careful instruction of the personnel, troops 



1 The machine guns which are going to be distributed to batteries 
might very usefully be employed for this purpose. 
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accustomed to the whistling of bullets over their heads and a 
most minute preparation of the operations. It could therefore 
be attempted only when our troops have been Well broken to 
this kind of fire, but the foregoing general ideas, which result 
from experience already quite prolonged, may be taken advan- 
tage of to utilize machine guns during stationary periods for 
fire of prevention and of barrage. 

With an effect often more certain, we will economize artillery 
ammunition which can be better used elsewhere. 



The Major General, 
Pont. 
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ORDER OF THE SIXTH BAVARIAN DIVISION 
REGARDING MACHINE GUNS. 



The battle of the Somme has again shown the decisive value 
of machine guns in defense. If they can be kept in a service- 
able condition until the enemy's infantry attacks and are then 
brought up into the firing position in time, every attack must 
fail. The greater the efforts the enemy makes in the future 
to destroy our trenches before his assault by an, increased ex- 
penditure of ammunition, the greater the extent to which we 
must rely on the employment of machine guns for repulsing 
attacks. These should be brought into action unexpectedly and 
continue the fight when the greater part of the garrison of the 
front-line trenches is out of action and the enemy's barrage 
fire renders it difficult to bring up reinforcements. In view of 
the above, all improvements to existing works and all new 
construction must be carried out on the following principles : 

1. In regular trench systems, the accurate trace of which is 
known to the enemy by aeroplane photographs and which he 
is therefore able to destroy, as regards the greater part at least 
of the foremost trenches, the employment of machine guns is 
only permissible when they can be kept in a serviceable condi- 
tion in deep dugouts with several exits, and when it is possible 
to bring them into position in time, owing to the existence of 
strong obstacles which can not be completely destroyed by bom- 
bardment, or to the possibility of close observation of the 
enemy's movements. 

The first trench and the ground between it and the second 
trench are therefore quite out of the question, for even if they 
contain excellent dugouts there is no certainty that the enemy's 
assault can be seen in time. Machine guns should therefore be 
placed, as a rule, behind the second, or, better still, behind the 
third trench. The methodical fire by which the enemy seeks to 
destroy our trenches is considerably less effective here, and, 
further, the obstacles erected in front of the second and third 
trenches and around the machine-gun emplacements themselves 
make it possible to see the enemy's assault in time. Command- 
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ing positions with a very wide field of fire, or positions which 
can at least flank the trench system, should be selected. About 
half the machine guns should be allotted to such positions. 

2. The remainder should be sited behind the trench system 
and on ground further in rear, in deep pits which are usually 
covered over and also on platforms concealed in trees, in such 
a manner that the enemy is caught in an unexpected cross-fire 
if he breaks through. The important point is that the machine 
guns should not, in any circumstances, be detected beforehand. 
They must not, therefore, be too close to trenches which can be 
photographed or to well-defined woods which the enemy will 
suspect in any case. The best sites are in the open, in or under 
clumps of trees and bushes, or in hedges. All the earth exca- 
vated must be removed or concealed under hedges, etc. A low 
network of trip-wires has proved to be the best form of obstacle. 
To each machine gun there should be allotted a certain number 
of infantrymen armed with hand grenades, who can also work 
the gun if necessary. 

3. The construction of special machine-gun emplacements is 
not advisable. If sited in the position itself, they are destroyed, 
and if further in rear they disclose their positions. The guns 
should either be fired from improvised mountings or from 
sandbags. 

4. In cases where the ground which the enemy's attack has to 
cross is not covered by machine guns sited in retired positions, 
it is necessary to hold machine guns in readiness even in the 
first trench, particularly by night or during misty weather, as a 
means of defense against surprise attacks made without artil- 
lery preparation, though these can only be of local and minor 
importance. The machine guns mentioned in paragraph 2 
should be employed for this purpose. . By day, however, or at 
the very latest as soon as intense artillery fire begins, they 
should be taken back to their proper positions. 

5. Machine guns may always be sited in the front trench in 
thick woods or under other exceptional conditions. The de- 
cision in such cases will rest with me; suggestions should be 
submitted. 



(Signed) 



V. HOEHN. 
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LECTURE ON 

MACHINE GUNS AND THEIR TACTICAL EMPLOYMENT. 

By Colonel Applin, of the British Army. 



Delivered at the U. S. Army War College, Washington, D. C, 
Tuesday, November 20, 1917. 



My lecture this morning has usually taken seven lectures 

of forty-five minutes each when delivered at , and 

I do not see how it is possible to condense so large a 
subject into one lecture. I shall, therefore, have to leave 
out a very large number of things I should like to tell you. 
I shall have to skip, and I shall have to be very general. 
I make these remarks beforehand so that you will realize 
that I am not giving you anything more than really an 
outline of the subject. 

The machine gun is the great life-taker; and our enemy 
realized that before the war. We only partially realized it. 
We relied more on our rifle, and the power of our men to 
develop that wonderfully accurate and rapid fire which was 
the great feature in the retreat from Mons, and which I do 
not think I am exaggerating when I say, probably saved the 
British army during that retreat. Then we discovered that 
we were up against masses of machine guns in the hands 
of the Germans. We discovered that they had learned how 
to use them tactically, how to group them, and we found 
that their machine gunners were not amateurs, but ex- 
tremely expert and highly trained men; and we realized 
that the machine gun was what I have just told you, the 
great life-taker. I do not think I shall be contradicted if 
I say that the greatest number of our casualties in this 
war have been created by the machine gun. 

This morning I hope not only to show you that the 
machine gun is a great life-taker, but I hope to show you 
also that the machine gun* is a great life-saver; and it is in 
this category that I want you to look at it. If you will 
develop a very highly trained and organized body of machine 
gunners, if you have a discipline such as the Germans had in 
their machine guns, an iron discipline, men who can act 
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instantly, quickly, accurately, I have no hesitation in saying 
that you will find that my words are true— that the machine 
gun is a great life-saver. 

All tactics are based on the characteristics of the arm with 
which we are dealing. I think that is quite obvious. Take 
the case of the cavalry: The tactics of the cavalry are based 
upon the fact that a man is mounted on a horse, that a 
horse moves at a certain speed, that he is capable of 
maneuvering with other horses in a certain method, and 
that the man is armed with a sword or a lance. The whole 
of the tactics are based on those facts, and nothing else. 
To take a better case, that of the artillery. Obviously, the 
tactics of each branch of the artillery are based on the 
weapon with which they are armed. It would be absurd to 
try to bombard a distant strong point, perhaps one of those 
huge dugouts, with an 18-pounder. It would be equally 
absurd to bring up your 15-inch Howitzer to repel an 
infantry attack, because you would be using the weapons 
against their characteristics. One is a high-velocity weapon 
which fires shrapnel; the other fires a heavy shell of low 
velocity, with a high-explosive; and they have to be used 
accordingly. 

The machine gun is not peculiar in this respect, and we 
must base the tactics of our machine gun upon the char- 
acteristics of the weapon. That is the mistake which we all 
made at the beginning of the war. We left out the char- 
acteristics of the weapon. We said: "Here is a gun with a 
rifle caliber barrel. It fires the .303 British infantry car- 
tridge. All right; then it is an infantry weapon. Stick it in 
the firing line and count it as 120 rifles, or whatever we chose 
to consider it. But there are certain characteristics of the 
machine gun which I shall tell you briefly this morning, and 
upon which the whole of its tactics are based. 

Before I go into the question of characteristics, however, 
I want to impress upon you, as emphatically as possible, the 
difference between a machine gun and an automatic weapon. 

By a machine gun or mitrailleuse, we mean an automatic 
weapon of rifle calibre capable of firing a great number of 
shots from one barrel with great rapidity — in our service it 
is 420 rounds, 420 bullets a minute; that is the rate of fire. — 
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Mounted on a fixed tripod from which it is fired with little 
effort on the part of the firer. 

I wish to impress that, gentlemen, very strongly, because 
that is the main characteristic of the machine gun, and the 
way it differs from all ordinary automatic weapons. It is 
fired from a fixed mounting which holds it firmly without 
any effort on the part of the firer. 

Secondly, the machine gun is a water-cooled weapon. 
That may seem trivial, but it is very important. If you own 
a motor-car I think you prefer the water-coolod motor-car 
to the air-cooled motor-car, because it is more efficient. In 
precisely the same way the machine gun is vastly more 
efficient when water-cooled than when air-cooled. It gives 
you sustained fire action. It does not heat. It will fire an 
almost unlimited number of rounds without cessation of fire. 

To prove my point, at we made that statement 

some twelve or eighteen months ago, and our General Staff 
did not agree. They said: "We cannot agree, until you 
prove that this weapon is capable of long continuous fire 
action. It may jam. When you fire a great number of 
rounds it may heat. We want proof of this." So we 
arranged for a test, and we got an ordinary Vickers gun, 
took it on to the short range, and we piled up ammunition 
to the ceiling behind. We had an expert firer and a No. 2, 
and they were not allowed to be changed. They had to fire 
right away through. We had two men to feed the ammuni- 
tion to the gun. We had a table with three staff officers at 
it recording the result, and a stop-watch. The test was for 
the gun to open fire at zero and fire for exactly one hour. 
It was not to cease fire, except, of course, if it did so 
automatically. 

The fire was opened and kept up continuously for one hour 
and five seconds, the five seconds being due to the fact that 
the firer was very nearly deaf by that time. The gun fired 13,728 
rounds in that time, or about 228 rounds per minute, con- 
tinuously. No allowance was made for any stoppage. 
There were several stoppages, small ones. The longest was 
on account of a broken lock spring, when the lock required 
changing. Possibly the longest stoppage was not a stoppage 
at all within the meaning of the machine gunner's vocabu- 
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lary, because it was due to refilling the barrel casing with 
water; and owing to firing 4,000 rounds without refilling, 
there was so much steam developed, that when the barrel 
casing was opened, the steam blew up, and it was a few 
moments before they dared pour the water in. That, I think, 
was the longest stoppage made. 

The most interesting part of the experiment was the fact 
that at the end, the last shots were as accurately in the 
center of the target as the first. The target then had a hole 
about a foot in circumference cut out by the bullets. The 
last shots were as true in the center of that target as the 
first; and on examining the gun, with the exception of the 
muzzle-cup, which was practically blown away, the barrel 
was in perfect condition. It was nickeled slightly, it was 
somewhat worn, but it was in perfect condition, and could 
have gone on firing many thousands more rounds. 

I have given that experiment at length because I want to 
emphasize the fact that the machine gun proper is capable 
of long-sustained fire action, and in the hands of an expert 
you can rely on it in war to cover your own advance or to 
protect you against the advance of the enemy. 

Now, we must just look at the characteristics of this 
weapon as far as the fire is concerned. I am afraid this will 
bore you a little, but I hope you will bear with me while I 
discuss these few points, because the whole tactics are based 
on the firing of the weapon. 

As you know, in the case of any weapon, any rifle, any 
small arm firing perfectly accurately, with perfect sights, 
from a vise, at a bull's-eye, if the first shot strikes the bull's-eye 
plumb in the center, the second, third, and fourth shots will 
not necessarily do the same. They will be "there or there- 
abouts," as we say; but we get what we call the "cone of 
dispersion," which I think you call the bullet sheaf here; and 
that dispersion alters with the range. 

With the rifle, that dispersion is very big, because you 
have the idiosyncrasy of the man, the firer. The rifle is 
dependent entirely on the firer. It is dependent first of all 
on his power of aiming, which is really mechanical. If he 
can aim well, he always aims well. What it really depends 
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upon, however, is (1) his nervous system, (2) his muscles; 
that is to say, his physique. 

A man who is tired, however great his energy may be, 
who is utterly weary, worn out with hard work, running, or 
whatever it may be, cannot hold his weapon sufficiently still 
to make accurate shooting. A man who is nervous, of 
course, will make no shooting at all. That is why I draw 
this great distinction between the machine gun proper, 
mounted on its fixed tripod, and the automatic weapon, 
which is dependent entirely on the firer for its accuracy. 

With the machine gun mounted on its fixed tripod, given 
a man capable of aiming — and that, as I said before, is 
purely mechanical in a trained man — any trained gun-layer 
can always lay a gun equally well. Given the power to lay 
the gun, the fire will be just as accurate under the stress of 
war as it will be on the range in peace.. You will get the 
same effect from a man who is nerve shaken, provided he 
can still see to aim, or a man who is completely fatigued 
and can barely lift his gun, provided he can still see to aim — 
you will get the same fire effect from him as you would from 
the fresh man, practically speaking. That is the great value 
of the machine gun over the automatic weapon in war, and 
that is due to its fixed mount. 

There is one other point in the characteristics of this 
weapon, and that is the fact that the machine gun is recoil- 
operated. It is operated by the recoil, and not by using 
the gases, as in other automatic weapons. To this recoil 
action is due the reliability of the machine gun, with the 
water-cooling, which enables the gun to fire continuously 
without stoppages. 

If you are firing at a target in an ordinary way, a bull's- 
eye target with the ordinary bull's-eye on it, and theoret- 
ically, your machine gun is aimed exactly at the bull's-eye, 
here, at 6 o'clock, as we call it in our service, and provided 
that you open fire at that spot with perfect aim, so that the 
first bullet will go through the center of the bull's eye, if 
you fire one hundred rounds, they will not all be in the 
center of the bull's-eye. The one hundred bullets will be 
more or less dispersed, according to the range, and will be 
dotted about in that sort of way (indicating on blackboard), 
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in which the nucleus of the shots will be in the center of the 
target, but there will be odd shots sprinkled high and low, 
and an odd shot to the right and to the left; but you will 
find that the cone of fire is dispersed more up and down 
than to the right and the left. You will find your target 
struck at the top or the bottom. You probably will not find 
shots on the outer edge, in that way (indicating). 

Now, supposing we turn that target sidewise, and we 
imagine that the gun is firing at that target in that way. 
You have got your gun here. Here is your machine gun, 
and here is your bull's-eye. The cone of fire does some- 
thing like that (indicating on blackboard), and the bullet 
sheaf strikes the ground between two points in which you 
get the nucleus of the fire. 

We have found that if we take ninety per cent, of the 
bullets fired, that ninety per cent, is effective fire. I dare 
say with the rifle, in your service, 75 per cent, is considered 
to be the effective zone of fire; but owing to this fixed 
mounting which I spoke of just now, owing to the closeness 
of the grouping of the machine gun, we can take ninety per 
cent, as our effective zone. So we reckon on a ninety per 
cent, effective zone treatment by fire, and if we are firing at 
a range over 600 yards we have to consider that cone of fire, 
and not the actual target itself. In other words, we have not 
got to try to hit the target so much as to try to place the 
target somewhere within that effective zone. If the target 
is anywhere within that effective zone — that is to say, if we 
can play that effective zone, either the inner edge or the 
far edge or the center — it does not matter — on the enemy's 
line or trench or body of men, that body of men will be 
under an effective fire, and will be sooner or later wiped out. 

If you look at it, you will find that that cone, as it strikes 
the ground, is very long and very narrow. It forms a much 
elongated vertical elipse. It is very long, but it is very, 
very narrow. 

It is obvious that this gives us a certain characteristic 
which we must take into consideration when firing at the 
enemy. If, for instance, you wish to place machine guns 
for the defense of a trench line, and the enemy is likely to 
attack from this direction, supposing this to be roughly 
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your trench line here, and supposing you place your machine 
guns, however many you may have, in a line like this with a 
view of firing at the enemy, it is obvious that when the 
enemy attacks here, in this way, and when you fire those 
guns, you have only got a number of these very narrow 
cones in front of each gunner, and those cones are so 
narrow that they will only practically cover one man at a 
time; so that in order to get an effective fire on a line 
attacking you would have to traverse — in other words, move 
your gun so as to make this cone travel along in that way; 
and even then the cone can obviously only be hitting one or 
two men at a time. In other words, you would waste many 
thousands of rounds of ammunition to get a single hit. 
Furthermore, owing to traversing in that way, it is almost 
certain that a large number of those men will get home on 
your line. 

The cone of fire or sheaf of fire of a machine gun has 
this peculiarity: It never rises above the plane to a greater 
height than that of a man, (six feet,) at ranges of six hun- 
dred yards and under. Of course, in your service I do not 
know the trajectory; — with your weapon possibly you may 
get eight hundred yards; I do not know; but with our gun 
the bullet never rises above the height of a man, above the 
plane, at six hundred yards and under. In other words, if 
we site our gun so as to insure that there are no dips in 
the ground, we may be perfectly certain that anywhere 
between the muzzle of the gun and six hundred yards, no 
living man standing on his feet, can cross. He must walk 
through at least 300 bullets a minute, which is about five 
bullets a second, in order to cross that zone. 

Making use of this characteristic, instead of placing your 
guns as I showed you just now to defend a position, be it 
trench or anything else, supposing you place your guns in 
the salients, in this way (indicating) and instead of firing 
at the enemy at all, you take an aiming mark, under six 
hundred yards away. You ignore the enemy. Select an 
aiming mark under six hundred yards away, on the flanks, 
and order these guns to aim at these aiming marks. 

What happens? If the enemy attacks— whether he is in 
mass or in open order, or in whatever way he attacks— every 
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gun at once opens fire, not at the enemy, gentlemen, but at its own 
aiming mark; and the result is you get a band of fire, 300 bullets 
a minute, from here on to this aiming mark, and in the same 
way you get a band of fire from here, and from here. Now, it 
is very obvious that when the enemy's men reach this point 
they have got to walk through this band of fire, and in almost 
every place they have got two bands of fire to walk through, 
and they must pass through these bands of fire at some period 
or another in order to reach your trench. We call these bands 
of fire, and we have found that that is the most effective way 
of using the characteristics of the machine gun, for a defensive 
purpose at ranges under six hundred yards. 

Of course, as I pointed out to you, you have to be careful 
that you have no dead ground. If you happen to have a bit of 
dead ground here, where a man can go into the dip and escape 
the cone of fire, you have to fill up that bit of dead ground 
by one of our other weapons — either an automatic rifle, a Lewis 
gun, or whatever it may be, or a group of bombers. You have 
got to make good that dead ground. 

Those bands of fire have been used by our allies, the French, 
with most extrordinary effect, and by going a step further they 
have solved the problem of how to use these bands of fire to the 
greatest effect. Those bands of fire originated with the Germans. 
That was the German method of defending his line, and it cost 
us many thousands of men; but with that military genius for 
which the French have always been celebrated, they took that 
idea and improved on it. In order to insure getting the enemy 
under these bands of fire, they ran out a light line of wire 
entanglement, — so very thin that it could not be seen easily, 
along the line of fire of each gun. When the enemy attacked 
he was held up by this wire, and then fire was opened while he 
was being held up in the wire. From every gun for five or six 
hundred yards ran this tactical wire, from the muzzle of one 
gun to here, and then back again to the muzzle of another gun. 
They withdrew their infantry altogether from the scene of 
action, behind, where they could rest in safety, away from shells ; 
so that if the machine guns failed to hold up the attack, if the 
attack managed to break through, after severe losses, the enemy 
met a counter-attack from fresh troops, not in a line of trenches 
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— oh, no! — in the open, where it was most powerful and 
where it got the greatest effect. 

According to the old way, if you will remember, the counter- 
attack always took place, against the enemy, after he had taken 
your trench. The only advantage you had was that perhaps he 
had not been able to turn the trench, and did not get quite as 
good shelter as he might have gotten; but there he was, in a 
trench. He had something to hold, and you had to attack him. 
With the French system of which I have spoken, you counter- 
attack him in the open, and it has proved to be most successful. 

I have one little word of warning with reference to that tactical 
wire: Do not let it be seen. If the wire is seen, either from an 
airplane or by scouts or by intelligence men with telescopes, that 
wire will give away the exact position of your machine gun. The 
enemy has only to follow the wire down with his eye to know 
that at the end of the wire somewhere is the machine gun. 
When the French found that out, they did not begin the wire 
close to the machine gun; they began it somewhere away, and 
they ran it behind the machine gun, where there was nothing at 
all, so that you could not tell where the wire began or where it 
ended, with the result that the enemy bombarded the wire up 
and down, and generally managed to miss the concrete emplace- 
ment in which the gun was concealed. 

These guns, four miles south of Ambarakoy, in Macedonia, 
were arranged in pairs — a very old system come back again, — in 
pairs, in concrete dugouts at least thirty feet underground; and 
the French made these concrete dugouts on one system. That is 
to say, they had boxes or frames made the size and shape of 
the dugout, and they very rapidly sunk these down, poured in the 
concrete, took out the frames again, and used them to make 
another one. They were all on one pattern, and very rapidly 
made. The gunners and the gun lived down in these concrete 
dugouts, and they had a concrete emplacement, a double emplace- 
ment for the two guns, on the top, from which the guns fired. 
In addition to that they had alternative positions outside, from 
which they could use their guns if they wanted to fire them 
at some minor attack and did not want to give away the posi- 
tion of the concrete emplacement 

I told you that the effective zone of the sheaf of fire from 
a machine gun, is very narrow and very long. The greater the 




16 



range, practically speaking, the shorter the depth of that effec- 
tive zone. That being so, is that any use to us at all ? 

We found that it is, and we found that by using the guns in a 
certain method we can get effect. We have found that the 
dispersion laterally can be computed by a very simple rule of 
thumb. That is to say, the angle of descent in yards, of the 
bullet, multiplied arbitrarily by the figure 4, gives you the 
number of yards frontage which one gun can cover effectually. 
It averages about thirty-five yards per gun at medium range ; 
and by working on that, we are able to put sufficient guns down 
to use distant fire effectively in that way. Of course, each gun 
traverses a little tiny bit, just a shade, to spread its fire and 
overlap the next gun. Usually the method of doing it is this: If 
you have a thirty-five yard front per gun, we let each gun 
traverse seventy yards, so that two guns are covering the same 
ground, then there is no space between unbeaten by fire. 

I mentioned the fact that the fixed mounting gave you the 
enormous advantage that the gun had no nerves in action, that 
its fire was always reliable, no matter what happened. You may 
be heavily shelled; you may have everything around blown to 
pieces; but so long as the gun is intact and the gunner is still 
alive and able to fire, that fire will be almost as accurate when 
it opens, as if nothing had happened. This is a very important 
matter. 

That being so, we are able to use our guns defensively to 
enormous advantage. I shall show you presently, through battle 
actions, an example of how they were used in that way. The 
fixed ^mounting enables the machine gun to do several other 
things which cannot be done with any automatic weapon, but 
only with a mitrailleuse or machine gun. 

First, we can cover the advance of our own infantry by firing 
over their heads, with perfect safety. So we can do what we 
used to do in the past with our rifles in a different way : We can 
support an attack by covering fire. 

Secondly, we can use indirect fire. We can fire over a hill or 
from behind a hill ; and if we use certain rules, observe certain 
laws, we can fire as accurately by night as by day, — a very 
important thing in modern war. I cannot go into the details 
of that this morning; it would take too long; but it will be 
obvious to you, I think, that if you have a lantern, a light of any 
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sort, or even a luminous mark, placed ten yards from your gun 
on the ground, and if you get the ordinate between that mark 
and a certain range on your gun — perhaps an arbitrary range 
between 2,000 or 3,000 yards on your back sight, — you have only 
to aim at that mark at night, and you know that your gun is 
accurately aimed on a bridge or a road for any range you may 
wish. Another way is by compass, laying your gun with a com- 
pass bearing with a white mark to direct you at night. There 
are many ways of doing it ; but the point I wish to bring out is 
that you can fire as accurately by night as you can by day. 
Now, you cannot do that with an automatic rifle. You may put 
it in a rest, you may do all sorts of things with it, but it is unreli- 
able, while the machine gun is absolutely reliable because of its 
fixed mounting. 

Having given you those points, we will come on to the tactics. 
How should a machine gun be used tactically? 

The main principle of using machine guns may be summed 
up in three words : Concealment; Flanks; Surprise. It is essen- 
tially a weapon of surprise. 

Concealment may be obtained in several ways. Originally, 
early in the war, in the trench warfare, we took the most 
elaborate pains to camouflage our emplacements. Emplacements 
were painted ; emplacements were concealed with bushes ; emplace- 
ments were concealed with chicken-wire and earth and all sorts 
of things. Everything possible was done to conceal the posi- 
tion of the machine gun, and in order to further conceal it, we 
used "alternative positions/' That is to say, each machine gun 
had three or more positions, so that it could move from place to 
place and never fire twice in the same spot. That was con- 
cealment. 

Now that we have given up trench warfare, now that we are 
attacking and moving forward over the open, the machine gun 
is even easier to conceal than it was in trench warfare. It is a 
very small weapon. It only occupies about five feet of space on 
the ground. I shall show you tomorrow, in my lecture on the 
Battle of Messines, how easily we concealed it from the Hun, 
although he was within fifteen hundred yards of it, and had 
powerful telescopes, and had been there for two years watching 
us most carefully, — how we concealed it on the front slopes 
of the hill facing him, while he was looking at us, and how we 
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had 166 machine guns in full view of him, absolutely in full 
view of him, within fifteen hundred yards, and he never saw one 
and never knocked out one. That is camouflage combined with 
use of the ground. The machine gun in the open is a most diffi- 
cult weapon to locate ; and having located it, as I shall show you 
when I come to the battle actions, it is a most difficult thing 
to knock it out. 

In an emplacement it is a different matter. In an emplace- 
ment, probably the artillery have the range on it exactly. 
Once discovered, you cannot move a concrete emplacement; 
there it is; it is obvious, and it will be knocked out sooner or 
later. 

I shall begin with defensive war, because we began with de- 
fensive war. I will end with the offensive, — the attack, — because 
we shall end this war with the offensive. 

In defensive warfare, machine guns may be divided into two 
categories: The forward guns, using direct fire, bands of fire, 
as I showed you on the board, and the barrage guns, guns using 
indirect fire in the way I showed you, with such a frontage for 
each gun as to insure that there is no space along the front they 
are covering which is not swept by effective fire. 

You may wonder why such an effective weapon should be 
used from a long range in this way. There are many reasons, 
but I think the principal reason is this: That at night, in par- 
ticular, if the enemy can get through that short four or five 
hundred yards of ground, if by chance he gets through, there 
he is, with nothing to stop him. On the other hand, if you 
have placed your barrage guns correctly, you can bring down 
that fire exactly like a hailstorm, on a rocket being thrown up 
by the people who are attacked, and that fire will and can come 
down almost before the rocket has burst. Then, instead of 
having your guns " scuppered," as we say in English, if the 
enemy gets through that barrage your guns are still eight to 
fifteen hundred yards behind, and if properly sited in depth 
they turn inwards on aiming marks, as I explained before, and 
the enemy still has to meet their direct fire under six hundred 
yards, their bands of cross-fire. I hope I have made that quite 
clear. 

That is what we mean by defense in depth — strong points, 
guns crossing each other, bands of fire, and each strong point 
checker-wise behind the other. 
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Gentlemen,' that is impregnable. At the first battle for Pas- 
schaendale Ridge, on the 4th of October, I was in command of 
the Corps machine guns, and our troops were so successful in 
their advance that the New Zealanders and the Australians raced 
into Passchaendale, which was nearly a thousand yards beyond 
their objective — and had to retire again. I do not mean they 
were compelled to retire; they simply had to retire because we 
did not want them there. That was not the objective; but there 
was no enemy at all to be seen, except prisoners coming in by 
hundreds with their hands up. There was apparently complete 
and absolute disorganization of the German army behind. Of- 
ficers commanding supports told me that they were astonished 
that within five minutes of the infantry going over they found 
masses of Germans coming back with their hands up. They 
could not understand it, they said — how these fellows were 
coming back so soon, utterly demoralized. 

That was the 4th of October. We fought another battle 
on the 9th, and the third battle on the 12th, and we only had fif- 
teen hundred yards to go to get that ridge. On the 12th a half- 
dozen German machine guns in concealed emplacements, which we 
had failed to locate and failed to knock out, — completely and 
absolutely held up two divisions, stopped the attack, and caused 
us the most appalling losses — twelve thousand casualties. I began 
by telling you that the machine gun is a great life-taker. Only 
a few days ago we read the good news that the Canadians 
had taken Passchaendale. 

I want to emphasize the point that a single machine gun can 
hold up an unlimited number of troops on its front provided 
it is properly sited, — tactically correctly sited, and you have 
got men of iron discipline who will die rather than leave that 
position. 

Now let us take a battle action or two, and see by example — 
because time is going very rapidly — what these guns can do. 

Take one very early action in the war — October, 1914. I have 
chosen early actions in the war because they will be more interest- 
ing to you, who are going to have your early actions, than perhaps 
the later ones, which I deal with tomorrow. Here was an attack 
by the Black Watch. The Black Watch were marching on in 
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this direction at Vendresse (see chart with Appendix No. 24). 
This is the Vendresse road. There was a large wood here full 
of German troops. The Germans had guns somewhere back 
on the ridge, and when the advance guard of the Black Watch 
reached a point somewhere here, they were fired on from the 
wood, and artillery opened fire on them from the hill. They 
decided to attack. The advance guard, two companies, deployed 
for the attack, and they sent their two regimental machine guns, 
evidently in charge of an officer who had studied tactics, to 
support the attack. 

How did he support the attack? This was before the days 
of overhead fire. His aim was to get to the flank. He pushed 
up this road, which was concealed, a sunken road, and he rec- 
onnoitered it himself, gentlemen. The first principle of tactical 
handling of a machine gun is personal reconnaissance. When I 
am lecturing to students, I always write a large "P. R." on 
the blackboard. I start on my lecture, and I never say any- 
thing about that "P. R." until everybody is talking about it. 
Then I tell them what it means, and they never forget it. That 
means "Personal Reconnaissance/' That is your first and last 
duty before you attempt to go into action with a machine gun: 
See with your own eyes, hear with your own ears, trust no man. 

This officer personally reconnoitered, and he found here 
a dip down into a quarry, and he said: "That is the place 
for me"; so he took his guns, and he placed the two guns 
in the quarry, like that (indicating), concealed in this quarry, 
on the flank. The attack then took place; and finding that 
he was in this quarry, and realizing that he was on an ex- 
posed flank, he did the next correct thing. We did not often 
do correct things in those days. He did the next correct 
thing, which was to send an escort of scouts, a small body 
of riflemen, half a dozen men with rifles, into this bit of a 
furze-brake here to protect the flank. He did the right 
thing, because a few shots were fired, and out of the furze- 
break ran fifty Germans and made for the woods. He opened 
fire with one gun, and as you see it was very oblique, almost 
flanking fire, and he killed practically the whole of those 
fifty Germans. Hardly one reached the woods. 

Heavy fire was opened from the artillery on the advance, 
and the attack entirely held up. A very heavy artillery bar- 
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rage put down from the hill, and they could not move; and 
as soon as the artillery had become effective and held up 
our attack, the Germans advanced in masses out of the wood. 
They attacked in masses. An officer present described it 
as "masses of Germans coming out of the wood at the 
double," and they attacked these two small companies. 

Did this officer with the machine guns open fire? No. 
He kept quiet, and he waited until the enemy had reached 
this fence; and when the enemy reached the fence he opened 
fire with both his guns, and he got them very nearly in 
enfilade. He searched back from 900 yards range with both 
guns to 1,200 yards as they fled back to the wood, leaving 
heaps of dead on the ground; and then, gentlemen, he 
searched the wood from end to end with his two guns, 
knowing that it was full of troops. The result was that from 
the wood debouched a stream of men making for this road. 
In the meantime, fearing that the artillery might find him, 
he moved the guns round into the cover here, into the 
furze-brake, with the result that when the Germans fled out 
of this wood, he got them in true enfilade. 

That was an early but very successful action ; and the lesson is 
that he did everything tactically correctly. He had concealed 
his guns so that the artillery could not find him and did not 
find him ; otherwise they would have been knocked out at once. 
He got to a place on the flank, where he could support the ad- 
vance. He could not have supported it from anywhere else. 
He got back on a flank, where he was in the best position to 
take on the Germans. He realized that being on a flank he 
must protect it, so he sent his scouts into that furze-break and 
drove out fifty Germans — otherwise, his guns would have been 
"scuppered" by those fifty Germans before he ever came into 
action — and he reserved his fire. I want to rub that in, if I may 
use such an expression to such an august assembly. I want to 
make that sink in very deeply. He reserved his fire to the right 
moment. 

I think I may say that our failures in the past with ma- 
chine guns have been very largely due to our anxiety to 
loose off our weapons on the enemy, instead of holding our 
fire. There is one moment when the fire will be more effect- 
ive than at any other moment. That is the moment to fire; 
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and it takes a highly trained, highly disciplined man, to be 
able to keep his ringer off that double button when he sees 
a good target, because he knows, or he thinks he knows, he 
is going to get a better one. 

Here we have another case of concealment. This was a 
small action, early in the war, between Wyschaete and 
Messines. (See accompanying plate.) Messines is down 
here — that is the main road to Messines — and Wyschaete 




is somewhere up here. A squadron of cavalry in our army, 
consisting of only four troops of thirty men each, 120 men 
with two machine guns, were ordered to cover a retire- 
ment of our main body, which was moving down the Mes- 
sines road; and the officer in charge was told: "You have 
got to hold the cross-roads here at all costs until evening." 
He was put down there at night, and he had to hold it until 
the next evening at all costs. 
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Well, he disposed his troops, and he placed the two machine 
guns, one on the cross-roads, because it was night and he 
could command these roads, and troops are more or less 
confined to roads, as you know at night. He put the other 
gun in a turnip field — in the middle of the turnips — conceal- 
ment! Now, he made a huge tactical mistake, and he did 
the right thing, both; and, as is always the case, they both 
came off. In other words, he suffered for his sins, and he 
was rewarded for his correct action. 

His sin was that he had an excellent position for his gun 
by night, but he left it there during the next day; and as 
soon as the Germans attacked — and they did attack — and 
tried to get down this road, they came down on this hill 
here, and he opened fire at 1,800 yards and completely 
held them up. They went back; the staff came down, 
mounted, and they stood somewhere down here, and he 
opened fire on them, and they scattered; and then there was 
a pause in the day's occupations, and in about two minutes 
that gun, the unfortunate subaltern commanding it, and the 
gun-team, were no more. They rained shells on it, and 
they hit it almost the first time, and they blew it and the men 
and the officer away. 

Why did they hit it the first time? Because it was in the 
one place that the artillery always has the range on, the 
cross-roads, and the one place that artillery always fire at 
if they have nothing better to shoot at. You ask a gunner 
what he is going to fire at. He says: "I think I will fire 
at the cross-roads," because he thinks there must be some- 
thing coming along. 

Now, that is the lesson. He went out minus a gun, with 
one gun lost; and the Germans, in attack, came down the 
hill, and the gun in the turnips opened fire and got them in 
enfilade, knocked them out and stopped the attack. Then 
every gun the enemy had opened fire on that turnip field, 
and almost every turnip was blown up, but the gun was not. 
It was never hit; and that, gentlemen, is another peculiarity 
about the machine gun. If you conceal a machine gun really 
well, you can hit every single thing in the neighborhood, 
but it is only through very bad luck that you get hit your- 
self. That gun lasted out the whole day; and, to make a 
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long story short, the Hun was unable to move down the 
Messines road until the evening, when the cavalry with- 
drew. 

I have told you about the enormous effect of direct fire 
at close range, and here at the beginning of the war, before 
we knew a great deal about it, is an incident of the enor- 
mous effect of direct fire. 

The illustration was furnished by Coldstream Guards at 
Landrecies. (See diagram with Appendix No. 22.) They were 
ordered to hold the bridge-head. The village was one of those 
little, long, narrow French villages with all the houses on the 
main street, and just where the last houses came were the two 
main roads leading away. The officer who had to defend that 
had two machine guns and a company of infantry. He dug two 
trenches where you see the mark here in white, a trench there 
and a trench across the road; he put a gun behind each one, 
filled them up with men, put his sentries out and all the rest of 
it, and was perfectly happy — felt that he had mastered the situ- 
ation. But presently he heard a sound of singing and 
marching feet, and a regiment came down the road singing a 
French song. So the officer said: "Hello! These are our 
Allies coming;" and he got out of his trench, and the others 
got out of their trenches, and an officer dressed as a French 
officer came up, and spoke French, "Bon jour, Monsieur," and 
put his sword through him. At the same moment two men 
dressed in French uniform on either side of him bayonetted 
the men opposite them, and the corporal in charge of the gun 
leaped back into the trench and opened fire. Well, unfortu- 
nately, the rest of the enemy were massed on the road, and it 
took a long time to clear the road afterwards. 

That stopped the first attack. Night fell, and after many 
severe attacks he had to withdraw; so he decided to withdraw 
from these cross-roads and put his guns, one in the main street 
of the village, beyond the houses, and the other one here at the 
side, to prevent the enemy coming down here, as they threatened 
to attack from there. This gun was knocked out early in the 
day. They rushed the gun and shot the gunners. One gun 
remained ; and the lesson was, that he concealed his gun, although 
it was in the middle of a single road, the main street of the 
village, and he concealed it in this way: — 
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He put his men into a hastily constructed trench in the road, 
and he put the gun back, behind the trench, about 100 yards, 
and his orders were, "The gun is never to fire except when the 
men are firing :" and whenever the attack took place down that 
street, whenever anybody attempted to attack that barricade, the 
men opened rapid fire, and when they opened rapid fire the 
machine gun opened, and the machine gun ceased fire when the 
men ceased fire, with the result that the enemy were unable to 
locate the gun. They brought field guns up and they fired 
down the main street of the village, and they blew houses down 
on the right and on the left; they made an awful mess of things, 
but they never hit that gun, because they did not know where 
it was. Afterwards, later in the day, I think the Grenadiers — 
I am not sure — brought up another gun across the bridge; and 
under cover of the fire from that gun the party withdrew across 
the bridge in due time. 

Now, gentlemen, I have been very, very long; but I hope you 
will bear with me for one moment more. I just want to show 
you this diagram, because it shows so very clearly the various 
methods of fire. It is not intended for an institute of this kind. 
It is intended for teaching the young idea in the machine-gun 
school. 

Here we have a picture of France, "somewhere in France," 
and we have machine .guns and troops attacking, showing the 
various kinds of fire which the machine gun does, diagramati- 
cally. 

For instance, we say enfilade is the most effective kind of fire. 
There is a machine gunner lying down nicely concealed, who is 
enfilading a company. Now, the enemy had to come up from the 
farm and occupy this cutting, with our troops behind this hill think- 
ing that they are safe. This gun that is pushed round on the flank 
fires enfilade fire along this line, and you see it goes down the 
cutting, and will kill everybody in that cutting. That is enfilade 



The next is direct overhead fire. Here is the gunner on a little 
bit of a hill. Here is the valley between where the men are, and 
he is on a bit of a hill. The gun is firing over the heads of his 
own men in the valley, and also the men going up the next hill, 
and it has direct fire, because from this position he can see all 
his troops. He can also see his target — the target he is firing 



fire. 
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at. That is what we call direct overhead fire. It is over the 
heads of his attacking troops. Here are the front men, here. 
He can see them. He can see when it is safe and when it is not 
safe, and he can see the target he is firing at. That is direct 
overhead fire. 

Here we have another example of the same thing — direct over- 
head fire. The gunner is on a hill, where he gets full observa- 
tion, and directs his fire down into that building. 

Then we get searching a reverse slope. Here is a gun laid 
with a clinometer. He cannot see his target. He has laid it by 
the map. He wants to search the slope of this hill leading down 
to the yellow area here, and he has laid his gun for a range 
which will enable that fire to sweep that reverse slope. 

Now we come to indirect fire — firing on a target the gunner 
cannot see, with the clinometer. Here is a gun behind the wood. 
The gunner cannot see anything. He is going to shoot over 
the top of the wood, and the fire goes over the top of the wood 
and comes down behind a hill on this side here, into a trench 
or something that he has spotted on the map. 

Here we have traversing fire. Here is a road, and the gunner 
wants to traverse that road. Perhaps the enemy are going to 
pass along it, and you see the "taps." Each "tap" of the gun 
gives you the group of fire shown on the dotted line. 

Of course, gentlemen, that is only intended to illustrate 
the methods of fire to recruits. 

Finally, I am sure you will allow me to say a word on 
the subject of the machine gunner. We cannot do any good 
with machine guns, and we did not do any good — that is the 
lesson I want to impress upon you — we did not do any good; 
we failed, until we realized that you must organize these 
gunners, and they must be commanded by a senior trained 
officer, and they must be used collectively for a collective 
purpose. To-morrow, in my lecture, I shall give you the 
details of that. 

We realize at the training center at home that the best, and 
nothing but the best, is necessary for machine gunners. It is 
a very difficult thing to create a new arm, if I may say so, and 
make it the corps (Velite from the beginning. It is a very diffi- 
cult thing to. get the esprit d' corps which we of the old army 
have for our own regiments. The authorities decided that 
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the main thing to be desired above everything else, the main 
qualification, should be discipline. We found at the front 
that without the most perfect barracks square discipline, 
unless our men polish their buttons, unless our men spring 
to attention, unless they march like Guardsmen marching 
to Buckingham Palace, unless they do all those things, they 
cannot fight well, they cannot fight so well as we are doing. 
Really, they cannot. So when the officer or man arrived at 
Grantham, he was gone over by a surgeon who saw that he 
was physically, and as far as he could tell mentally, fit. If 
there was any physical or mental disability found, he never 
got farther than that doctor's room. If he passed that, he 
went up, and he was placed in a drill school which we 
specially created. We got a Guard's officer, we got Guards 
sergeants, and we had Guards methods; and people used to 
be astonished, and say: "We can't tell why your machine 
gunners want to do all this clicking of heels and saluting 
and presenting arms, and all this sort of thing." 

Well, a man went into that school, and he was there for 
anywhere from a week to three weeks; but he never left 
that school until he was* as smart as his instructor in every 
detail. I have seen officers with two medals on them doing 
right-hand salute, left-hand salute, all around that drill- 
field, and going on doing it until they could do it like a 
Guardsman/ It was necessary, gentlemen, and it has made 
the Machine Gun Corps what it is; and it was not until that 
was done that they went on to the other branches of the 
machine gun education. 

I tell you that because I am convinced myself, and I am 
quite sure I am speaking for every one of us who has been 
through what we have been through, that if a trench has to 
be taken it is the best disciplined regiment that takes it 
with the least loss and with the most prisoners; and if a 
trench has to be defended, it is the best disciplined regiment 
that holds that trench with the least loss and the least 
number of prisoners lost. I can prove that to you, not once, 
but a dozen times. When we see an undisciplined regiment 
slouching into the trenches, we say: "Well, the Huns will 
have some out of them," and they do. They come over, and 
they take them away in bunches. We put in a very smart 
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regiment, and you see them marching out, and you say: "By 
George, that is a smart body of men," and you hear that 
the Hun has raided them, and you hear that he has gone 
back very badly beaten, perhaps with one prisoner. 

I hope you will forgive me for pointing this out — that if 
a machine-gun corps or a machine-gun company or what- 
ever you like to call it is going to be formed, if it is not 
formed of those men, I have no hesitation in saying that 
it will be a failure. When the machine gunner has to do 
something, he bas to do it very quickly, very smartly, and 
above all very accurately. If he is not smart enough to 
keep himself clean, if he cannot clean his buttons, if he 
cannot put his boots in proper position under his bed-cot, 
if he cannot salute in the proper manner, you may be 
perfectly certain that he will not be able to manage that 
gun smartly when the psychological moment comes. In one 
case it merely means a slight reprimand; in the other case 
it may mean the loss of hundreds of lives. 

With that I finish my lecture this morning. 



LECTURE ON 

THE MACHINE GUNS AT THE BATTLE OF MESSINES. 

By Colonel Applin, of the British Army. 



Delivered at the U. S. Army War College, Washington, D. C, 
November 21, 1917. 



My lecture this morning is on the subject of "The Machine 
Guns at the Battle of Messines." Before I come to the 
question of the use of machine guns at that battle, I want to 
describe, just briefly, the strategical situation that led up to 
that battle. (See plates accompanying Appendixes Nos. 27 
and 28.) 

In 1915 and the spring of 1916 it was found that the deep 
salient was becoming a nuisanc.e to the British Army. In 
other words, we found that the continual hammering of 
heavy guns by the Hun into our positions there was more 
than we could stand, and we decided to push him back and 
straighten out that salient. All preparations were made for 
an attack on the Messines- Ypres ridge — to be more correct 
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I should say the Messines-Wytschate ridge, because the 
ridge ends almost at Wytschate, and it goes back to Ypres 
practically on a level plain. There is only one little bump 
on the level plain, which is the hill known as Hill 60, with 
a little thing in front of it called "The Caterpillar." 

The strategical situation did not permit of that battle 
taking place, however, and the straightening out of .the 
salient was postponed until a later date. Early in 1917 the 
Germans decided to withdraw to the Hindenburg Line, and 
they did not give us any notice of their intention, with the 
result that the plans which we had made had to be altered; 
and it was decided by the great general staff of the French 
Army in conjunction with our own, that we should make a 
united effort to put a final end to the occupation of Belgium 
by a concerted attack. The plan was for us, the British, to 
attack the Hindenburg Line from the front, roughly on the 
line from Arras to Vimy, while our French Allies made the 
real attack. Ours was to be a holding attack. We were 
only going to thrust into the line and hold them, fight hard, 
strike hard, and compel the Germans to concentrate all 
their troops and prevent them from moving, while the 
French came up from the south and came in behind the 
Hindenburg Line and cut off the German Army from the 
Rhine. 

Had that plan succeeded, gentlemen, I probably should 
not be talking to you this morning. The plan, however, did 
not succeed. Circumstances were too strong for us; and, 
to make a long story short, the British took the Vimy ridge, 
they pushed the enemy back from Arras and held the ridge 
in front of Arras. I was in Arras in January, February and 
March, and at that time we were under very severe shell 
fire night and day. We had shells falling in the garden of 
my billet while I was there, and we were so close to the 
front line that we even had a machine-gun bullet from the 
enemy come into the mess through where the windows 
ought to have been while we were sitting there one evening 
after dinner. I mention that to show you how near we 
were to the front line. 

That push pushed the Hun back practically out of range, 
and he now can no longer shell Arras except with a long naval 
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gun, and it is not worth his while. He practically does not 
shell Arras at all. It is shell-free, and the population have 
r.eturned. You all know the heroic story of the taking of 
Vimy Ridge by the Canadians; and that success undoubtedly 
did much to console us for our disappointment in not finish- 
ing the war. 

After this the great general staff d,ecided to straighten out 
the Ypres salient; and we had notice of this intention as 
early as April, so that we had two months of preparation. 
The Germans knew for twelve months that we w.ere going 
to straighten out this salient; and the position of the Ger- 
mans on that ridge was such that they looked straight down 
from a really big ridge into our trenches. We looked 
straight up at th,em on the ridge. It was a most impossible 
situation, and it appeared that Messines would be impreg- 
nable. They had fortified it for over two years; and Mes- 
sines itself lent itself particularly to fortification, because 
it contained some wonderful old buildings — an Institute and 
a Cathedral or church — which had most wonderful cellars, 
cellars forty feet underground, made of concrete, and, with 
the big building on top, practically shell-proof to anything. 
Tunnelling out from these into the hillside, the enemy was 
able to push out machine guns and observation posts. On 
our side, our jumping-off point was our little Hill 63, in front 
of Plugstreet Wood. It is really Ploeugsterdt Wood, but 
our soldiers corrupted it into "Plugstreet," and it has been 
shelled until the wood is nothing but matchwood. The 
whole place, the village of Ploeugsterdt, is simply a pile of 
ruined masonry. All the villages in the neighborhood are 
simply piles of masonry, merely indications that they had 
been human habitations once. That, as I say, was our 
jumping-off point; and, as you may see, the problem was 
an extraordinarily difficult one. 

I had two months for preparation. I was Corps machine- 
gun officer of the Second Anzac Corps, and the Second 
Anzac Corps had the task of taking the Messines Ridge 
itself; and as Corps machine-gun officer it fell to me to 
advise, and finally, under instructions from my Corps Com- 
mander, to issue the orders for the use of the machine guns 
in that battle. 
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I had the privilege of being at Arras when the preparations 
for the Battle of Arras took place, in February and March; 
and there we had one of our crack machine-gun officers, 
who had decided to try a barrage fire of machine guns to 
support the attack. I had the privilege of hearing what 
went on at all his meetings with his divisional machine-gun 
officers and his company commanders; I had the privilege 
of seeing all his plans drawn up for that. It was on a com- 
paratively small scale, and it was quite a new thing. It 
had only been tried originally on the Somme, and had been 
more or less successful — this form of barrage fire with 
machine guns. It was really put into practice for the first 
time at Arras on a small scale; but even there they were 
afraid to do what we call a creeping barrage. They were 
afraid to creep right in front of our infantry, all the way, 
slowly, in front of them, and it was done by lifts. The fire 
was put five hundred yards in front of the infantry lin.e, and 
when they went over the top the fire was lifted by perhaps 
two hundred yards at a time until it reached the final pro- 
tective barrage. That was in its simpl.est form. 

At Vimy, the Canadian Corps machine-gun officer, perhaps 
one of the greatest machine gunners to-day, arranged an 
elaborate and probably the first really great barrage, in his 
attack on the Vimy Ridge; and after the Battle of Vimy, 
rumors reached me of the success of this. There was great 
talk of the tremendous support it gave the infantry. They 
said that it saved thousands of lives by beating down the 
enemy's small-arm fire after the big bombardment had 
passed. The Hun was in the habit of placing his men not 
in the front-line trench or even in the supporting trench, 
but in switch trenches and reserve trenches, and they lay 
there in deep dugouts, free from shell-fire; and then, when 
the heavy stuff had passed over, when the eight-inch and 
the five-inch shell barrage had passed over, and the eighteen- 
pounder barrage, the small stuff, had not yet reached it, 
they popped up out of their dugouts, lined the trench, and 
fired rapid-fire both with machine-guns and with rifles 
through the eighteen-pounder barrage, knowing full well that 
up against the eighteen-pounder barrage was a line of our 
lads, bayonets fixed, charging forward to meet them. In 
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that way they wiped out large numbers of our men, caused 
enormous casualties to the line, and then, when we arrived, 
"Kamerad! Kamerad!" They lined up and held up their 
hands and pretended that they had not been fighting at all. 

That is what we were up against. This machine-gun barrage 
just met them, just came down on to their heads at the moment 
when they popped them over the parapet to shoot; and the 
result at Vimy was that trench after trench, back trenches, 
switch trenches, communicating trenches, were found full of 
dead Germans, and those dead Germans were found with rifle 
bullets in the breast, nothing down by their feet, always in the 
breast, showing that they were breast-high over their intrench- 
ments when hit. Now, not a single rifle was fired by our men in 
the attack ; they go over the top in silence with the bayonet ; so 
that that was all done by machine gun fire. 

Knowing that in two months hence I was to command the 
machine guns at Messines, I went and saw my Army com- 
mander, commanding the Second Army, and I asked him if it 
would be possible for me to go down to Vimy, to go over the 
battlefield, and particularly to consult the Canadian Corps 
Machine Gun Officer. He allowed me to do so. I went down 
there for three days, and I went all over Vimy Ridge, and I 
came back absolutely convinced of the potency of this bar- 
rage. But he told me something more: He told me that he 
did not bother much about creeping barrage. What he was 
convinced of, was that the real role of the machine gun was the 
protective or S. O. S. barrage, over the heads of his own infan- 
try, while they were consolidating, to meet the immediate 
counter-attack; and he pinned everything on this. He worked 
everything to get his guns in position to put down an impene- 
trable, impassable screen of machine-gun fire right along his 
whole front on the S. O. S. signal going up. He told me how 
successful it had been, how attack after attack had been beaten 
back. I spoke to other officers, infantry officers, and they were 
all talking of absolutely nothing but this machine-gun barrage, 
and how the Huns melted away before it ; and I came back con- 
vinced that I had two great tasks to do at Messines: (1) To 
support the attack by covering the advance of my infantry from 
the moment they left the trench until they reached their objec- 
tive; (2) to put down a protective barrage when they had 
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reached their objective, and prevent the counter-attack pushing 
them out again. 

I have gone into that rather at length because I want to make 
it quite clear. 

Incidentally, while I am talking of this barrage, I should like 
to mention the fact that after the Battle of Messines every one 
was absolutely convinced throughput the British Army of the 
importance, the vital importance, of this barrage fire — so much 
so that Sir Douglas Haig himself, the Commander in Chief, 

asked Colonel C , who is with you here today, to arrange 

a demonstration for himself ; and he ordered all his Army com- 
manders, all his corps commanders, and as many divisional gen- 
erals as possible, to be present at that demonstration. It was 
held down on the coast; and when my Corps commander got 
that order to go over he sent for me and said : "Applin, I want 
you to come down with me." I went down with him, although 
I ought not to have gone there, because it was intended only for 
the senior officers. There were only two other corps machine-gun 
officers there; but I was very glad indeed that I was included, 
because I had an ocular demonstration of what I had done at 
Messines but what I had not seen, because you canont see a 
barrage in a battle. You can see nothing but dust. You can see 
nothing but bursting shells. 

There I saw the guns laid out, I saw the drill, I saw the 
methods which they had improved. Mine were very rough and 

ready at Messines, but the school at took it up and improved 

it ; they turned what was a rough-and-ready way of doing it into 
a drill; they made actual rules for this barrage; they evolved 
scientifically all the principles of what we had done roughly, 
roughly hewn; and I saw what I had done at Messines carried 
out as it ought to have been carried out. Then I had the 
privilege of going down and sitting in a dugout on the beach ; 
my feet were just outside, and I was asked to take them in, 
because the bullets would drop very close to my toes; and Sir 
Douglas Haig and all these great generals were there sitting in 
these dugouts, and then the guns that we had seen already 
laid, opened fire; and on the wet sand of the beach in front of us 
we heard the soft patter of hail — for that is what it sounded 
like — and we saw the sand go up in little spurts, like this, in a 
line all the way along, 'deep — a very deep, long line — the whole 
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sand going up in little spurts as though there were a heavy 
shower of hail, a heavy hail-storm, only each one of those hail- 
stones was a .303 bullet. When that demonstration was over, 
there was not a General there, however prejudiced he may have 
been before, that was not convinced of one thing, and that was 
that he himself under no circumstances would have dashed 
across that space. 

After the Battle of Messines, gentlemen, the French, who had 
heard of the success of this barrage fire, approached our Gen- 
eral Staff and asked if all their school commandants could come 

to to learn the barrage work, see it done and learn it; 

and they had the same demonstration given them. Thereupon 
they said: "That is what we will do, ,, and. they went away. 

Gentlemen, the proof of the pudding is always the eating. 
What did the French General Staff do? On the report of those 
officers, who had seen that demonstration, they themselves at 
once set up a school, and they set up that school within a few 

miles of , so as to be in touch with it and near it, and 

they have set up that school for the purpose of teaching machine- 
gun barrage fire to the French Army. Now, there we have, 
perhaps, the closest touch of comradeship in Arms between the 
two allies that we have had yet in the war. They have come and 
sat down with us, and* they are adopting that method; and 
not only did they adopt it, but they rapidly put it in practice. 
On the 20th of August, when the Morocco division attacked on 
both banks of the Meuse, they attacked under cover of bar- 
rage fire done by French machine-gunners "on their own"; and 
the report was that it was a complete and absolute success. 

Now to return to our "muttons" : — 

The problem of the Battle of Messines was the problem of 
(1) how to get our infantry out of a trench which they had 
been in for two years, up the side of a very steep hill, a very 
steep ridge, crowned by the ruins of Messines, crowded with 
machine guns, with batteries of every calibre of artillery, know- 
ing the range to an inch, with fortifications in depth, great, big, 
deep dugouts that no gun in the world could knock out, miles 
and miles of the most elaborate trenches, and the whole thing 
looking down on us and watching our preparation. The 
problem was how to get our infantry up into Messines to 
take that ridge with a minimum of loss. 
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My Corps commander sent for me and said: "Applin, how 
do you propose that the machine-gun shall be used at the 
Battle of Messines?" I said: "Sir, I propose that we shall 
do a barrage, a creeping barrage, in front of our infantry 
from the moment they leave the trench until the moment 
they occupy the position." 

Now, gentlemen, that was not done in a day. I had highly 
trained machine-gun companies. Every officer, every man, 

had graduated at the training-school at , and had 

probably gone through a second tactical course at the 

machine-gun school at , and was in every sense of 

the word an expert. You must remember that the men who 
fired those guns were in every way experts; and yet how 
did I begin? 

I began by pulling those companies out of the line and 
sending them ten, fifteen or twenty miles behind the line to 
train; and they trained in the following ways: First, physical 
training. Every man of those companies did a hard course 
of physical training until his muscles were iron, because I 
realized the fact that we were not going to put those guns 
in a wagon and jump on the horses and wheel that wagon up 
the Messines' Ridge. I realized the fact that those guns 
and that ammunition, every round of it, would have to be 
carried on a man's back. I realized the fact that by the 
time we had done with our artillery fire the Messines Ridge 
would be a honeycomb of deep shell-holes, and that the 
whole of the bottoms, the Steenbeck valley, where there 
was a straggling river, a stream overflowing its banks in 
mud, would be a huge bog up to the waist; and so I physically 
trained my men. 

Next, I trained my officers and non-commissioned officers 
in the methods that they were going to adopt for this battle. 
They practiced barrage fire, as I say, a very rough-and- 
ready drill; I issued orders as to how the thing was to be 
done, and they practiced it continuously. Every single 
gunner — not "No. 1" only, but every single man in the team 
— fired the actual barrage that he was going to fire on the 
short range, over and over again until he was sick of it, and 
could do it in the dark; he practiced his lifts on a map of 
Messines made to scale, and he went over the actual lifts 
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on this short range that he would do in the battle, with 
aiming marks, until he was tired of it, and knew it backward. 

Then came the question of material. I found that we 
had one hundred spare barrels, and I said I wanted two 
spare barrels per gun, and I had two hundred and sixty- 
guns; and I was told that it was quite unnecessary; the 
spare barrels were not required. I ventured to differ. I 
pointed out that we were going to fire rather more rounds 
than we were accustomed to fire. They asked me how 
many rounds I proposed to fire. I said: "About five million 
rounds." 

The life of a barrel for overhead indirect fire is about 
fifteen thousand rounds. The life of a barrel altogether is 
about twenty-five thousand rounds — that is, in our Service. 
So you will see the necessity for having those barrels'. 
Well, gentlemen, I dreamed of those barrels. Those barrels 
got on my brain; and it was not until the evening before the 
battle that I got the last of those barrels up by special train. 

I wanted clinometers. I was told that clinometers were 
no longer an issue for machine guns, and I again had the 
same up-hill fight to get those clinometers. The reason I 
am giving you all of this is that we want to save you, if 
possible, from what we have gone through ourselves. We 
fought for those clinometers, and we finally got, not what 
I asked for, but we got one clinometer to two guns. We 
got those just in time for the battle. 

Then, in order to make it absolutely safe, foolproof — 
because, mind you, this was the very first) time that a 
creeping barrage had been used, it was the very first time of 
my doing a thing of this kind at all, and I was naturally a 
little bit nervous about it — I decided to put stops on every 
gun; and I got stops made in the Second Army workshops 
for every gun, to put on the gun, to prevent the gunner 
from elevating or depressing his gun when doing the S. O. S. 
barrage. We put that stop on the gun, and there it was, 
locked on the barrage line, so that nothing short of kicking 
the thing over could make the gunner fire at his own people. 

Now for the details of how we do a barrage. It will be 
impossible for me this morning, in a tactical lecture on a 
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big battle like this, to do more than very briefly explain how 
the thing is done. It is done in the following way: 

In the first place, you have to decide by personal recon- 
naissance the position for your guns; and it is very obvious 
that as I proposed to have about one hundred and sixty-six 
guns in the first barrage firing over the heads of my own 
people — that was the number required for the frontage; my 
frontage of the barrage was roughly about three thousand 
yards— I wanted one hundred and forty-four guns to do that 
creeping barrage; and it took some reconnoitering to find 
the positions for each of those guns, as you may imagine. 

I decided, first of all, that I would go on the top of Hill 
63, or even the reverse slope. This is Hill 63. (See large 
map in back.) I thought I would come up a good distance 
back, because if you went over the top you looked straight 
into the telescope of a Hun sitting in Messines. He looked 
straight at you. When I got up there ^nd looked at them, 
I found the range was too great. It could not be done. 
Also, I met an officer who said: "My dear fellow, you don't 
think you are going to put your beastly little machine-guns 
there, do you? There is where the eighteen-pounders are 
going;" and so that was knocked on the head. So we went 
on down over the slope; and after a great deal of recon- 
noitering all along the bottom slope I decided that the best 
place was to go a bit down the slope into the valley. I will 
tell you that while reconnoitering there we were very con- 
stantly harassed by our friends the enemy, who used to fire 
at us with everything they possibly could. 

One of my divisional officers one day went down; I wanted 
him to go and have a look and see if he could not alter a 
position I had chosen. He went down there, and he got 
outside a bit of barbed wire put there and was walking 
along when a "whiz-bang" came and pitched three or four 
hundred yards away — "whiz-bang" being a soldier's term for 
a high-velocity field-gun shell that comes with a whiz, and 
you do not hear the whiz much before you hear or feel the 
bang, so they call it a "whiz-bang." They are very nasty 
things; they scatter the stuff about all over the place. The 
man who was with him said: "Look out" — they were in 
full view — "We had better get out;" so the other fellow 
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doubled away, found a gap, and. jumped into the trench. 
This fellow ran the wrong way, and the "whiz-bangs" fol- 
lowed him all the way, until presently one plumped up close 
to him and knocked him over. He saw a tub of water 
standing by this place, and he crawled under the tub of 
water, and he remained there for about two minutes until 
it got so very hot — he was covered with mud and stuff — 
that he felt he was bound to be hit, so he leaped up, and as 
he ran they pitched one into the tub of water and blew it to 
pieces. He luckily found the trench, and as he jumped into 
the trench, another one burst on the parapet of the trench. 

I saw him, I think, four hours afterwards, with his report. 
He was a very brave and gallant officer, who got the D. S. O. 
at Messines, but I can assure you, gentlemen, that that 
officer was still trembling from the shock, when he came to 
me four hours afterwards. It was a very nerve-shaking 
experience, and it is not realized by people who have not 
gone through it what strain it throws on the nerves. 

To show you how close we were, and how difficult it was 
to conceal one hundred and forty-four machine guns on the 
face of that hill, one day when I was up there with a gen- 
eral commanding one of our divisions; he was looking over 
the parapet on the top of this hill here, from one of these 
communication trenches. It was a very beautiful day. He 
was looking over the parapet, as I say, and I was standing 
by the side of him, when I heard a vicious little spit, and 
I looked down, and I saw the earth knocked up about twenty 
or thirty yards away. I did not say anything; I thought I 
might have been mistaken. I waited, and again, presently, 
there was another one; so I got down on the bottom of the 
trench, and I said: "You had better get down, sir; they are 
sniping you." He said: "Look here, I am busy now; don't 
talk to me; I want to finish my reconnaissance," and he 
finished it; but it shows you that even a man showing his 
head and shoulders over the top of a communication trench 
there, was fired at with a rifle from Messines. I mention 
this to show you the difficulties we had in arranging where 
those guns were to be. 

We finally decided on our gun positions, gentlemen. I 
personally, as corps machine-gun officer, reconnoitered the 
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areas, and I allotted those areas to my gunners. Then I 
found a new difficulty, and that was that the organization 
of the British company did not suit barrage fire. A com- 
pany consists of sixteen guns under a Major or a Captain, 
and no man can command sixteen guns at once. It is an. 
impossibility. He can direct them, possibly, but command 
them he cannot. For barrage fire you want direct com- 
mand of your guns; I had not had any experience, but I 
decided that eight guns would be the most one man could 
command, and so we were forced to break our companies up 
into batteries of eight guns. 

There was another reason for that, as well, and that is 
that a certain number of machine guns have to go forward 
with the brigades to consolidate, and perhaps in the first 
instance to assist in breaking down resistance at strong 
points with the attackers; and the number of guns had to be 
decided. » 

Well, we had a battle royal over that, as to the number 
of guns. Naturally a Brigadier wanted all his sixteen guns, 
and a few more if he could get them, and a Divisional Gen- 
eral naturally wanted to support his Brigadier, and the 
Corps Commander naturally did not want to interfere with 
his Divisional Generals, and so it met with a great deal of 
discussion. The end of the thing was that the Corps Com- 
mander laid down definitely the rule that four machine guns 
per brigade should accompany the attack. Now, when I say, 
"accompany the attack," I do not mean in the firing-line, 
gentlemen, or with the firing-line, but I mean in such a posi- 
tion that they can arrive at the point and consolidate at the 
right momeat. They were to be under the Brigadiers-— four 
guns per brigade. Four guns per brigade were to be held 
in Divisional Reserve, in the hands of the Divisional Com- 
mander, and the Divisional Commander was at full liberty 
to give those four guns to his brigades if he liked. 

Now, one Brigadier demanded all eight guns — I shall tell 
you what happened to him presently — and the Divisional 
General gave him the whole eight. I bagged the rest for 
the barrage, and we had one Division in Reserve; so that I 
was able to have the Divisional guns, the guns of the Re- 
serve Division, more or less to play with, 
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The problem of concealing those guns in full view of the 
enemy was, as you may imagine, a difficult one. We had 
trained our men before hand to dig the kind of trenches in 
which I proposed to conceal the guns, in their training area, 
and the whole of the gun-teams had practiced digging these 
things at night, in the dark, so that they could do them on the 
ground; and they dug what we call a trench slit, which is 
not my invention, but the invention of another corps ma- 
chine gun officer. I got it from him. We used these trench 
slits, and I had one hundred and forty-six trench slits on 
the face of Messines Hill 63 in full view of the Germans, 
right away round to Wulverghem, the ruined village of 
Wulverghem, which is on a continuation of this hill, but 
goes down into the valley there where you see the river, 
and then runs up against a steep hill on this side; and the 
trench slit is what you see here. It is a slit, a narrow slit, 
cut in the ground, five feet deep by five feet to eight feet 
long. Some of them made them longer; some of them went 
to ten and even twelve feet. We left it to the idiosyncrasy 
of the officer concerned as to what he wanted, but we rec- 
ommended eight feet long, with a slope one in two and a 
half, up like that, to the level, which enabled you to place 
the gun there with the muzzle of the gun just above the 
ground. 

When this trench was dug we improved it, and we put up a 
platform on which the gun could rest. During the bombard- 
ment, and when the gun was not in action, the men sat down 
here. They pulled their gun a little way down the slope, and 
they sat down here in the bottom of the trench. The trench is 
very narrow; and we camouflaged it. This is the camouflage. 
We camouflaged it with ordinary chicken-netting, covered with 
stuff to represent grass, which was originally made brown, and 
then gradually green as the summer came on, until it was bright 
green, the color of the grass; and that was unrolled and rolled 
over this trench, so that there was not the faintest sign, with 
the best telescopes they had in Messines, of anything on the 
ground. The whole thing looked like grass. 

Twenty-four hours before the attack our men had to get into 
that trench slit. Now, here is a point: If you were asked to 
sit for twenty- four hours in a beastly little slit like that, and 
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you were asked not to smoke, and you were asked not to stand 
up, you probably would not do it; but if you have got the iron 
discipline that the machine-gunner in the British Army has, and 
you say to him : "You are not to do that," it is a point of honor 
with them not to do it, and they did not. When the battle was 
over it was my pleasure to go round and see as many of those 
machine-gunners as I could, and thank them for the magnificent 
way in which they had behaved in those trench slits. Not one 




single gun was discovered, and those guns opened fire at zero 
an absolute and complete surprise to the Hun. Not one single 
trench slit was knocked out with the intense barrage that 
the Hun put down on them, and the casualties in those particu- 
lar trench slits were extraordinarily light. I cannot tell you 
exactly what they were, because it was difficult to find out, after 
the battle, who had been hit in the trench slits and who had been 
hit going forward; but I do not think the casualties were more 
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than ten out of a hundred and forty-four guns— ten killed and 
wounded in those trench slits— and practically the whole of the 
Hun's barrage came down, more or less in their area. 

In other words, a trench slit will absolutely protect you against 
the high explosive shell if you do not get a direct hit. There 
was one case of a team being buried. They were quite un- 
hurt, however, and they were dug out in a few minutes. Later 
on, on Messines Ridge, when the guns moved forward for the 
second barrage, there was a case, two days afterwards or three 
days afterwards, of a direct hit in a trench slit; and when the 
officer reported it to me. an Australian officer, he told me that 
this was a direct hit, and he had lost his gun. I said: "Well, 
I am sorry. How many of the poor chaps went West?" He 
said: "Well, nobody was hurt, sir." I said: "How is that pos- 
sible?" He said: "Well, you know, the boys had gone out of the 
trench slit into another one to have a pipe and the trench slit 
got hit while they were away." 

Of course, that is neither here nor there. 

Now, to come to the details of this battle: 

When the infantry left the trench, we were to open fire over 
their heads — that is, at zero— and in order to insure the safety of 
the infantry, certain elaborate precautions had to be taken; and 
they were, roughly, as follows: 

In the first place, we had to convince the infantry that we were 
not going to shoot them; because if you have ever had a ma- 
chine gun fired over your head, you will know that there is what 
we call the "crack" of the bullet. That is to say, every bullet 
as it passes over your head, even if it is three hundred feet 
up above you, makes a loud, a most alarming, crack, and it 
sounds exactly as if it had struck the ground or a rock close 
beside you. In fact, a man hearing that for the first time will 
make you a bet — you can win money on it — that the bullet hit 
a rock close to him, whereas really it was merely the crack of the 
bullet in the air, perhaps three hundred feet over his head. 
The reason for that crack is a very simple one. It is exactly 
the same as thunder. It is a momentary vacuum caused in the 
air by the passing of the bullet, and you only hear it at the 
exact place where that vacuum is filled up when it is in a cer- 
tain relation to your ear. That is why you hear it as a crack. 
If you could get in an airplane and follow the bullet at the 
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same muzzle velocity, you would hear a continuous crack all the 
way along — at least, so I am told. 

Another thing we had in this battle was what we called the 
"baby elephant" emplacement. This was used on the Wulverg- 
hem ridge, where we were on the reverse slope of the ridge, and 
would have been in full view of the enemy on the top, and it 
was. not a suitable place to put the guns on the top. The 
Twenty-fifth Division of the British Army were on that ridge, 
and the ground was so unsuitable for a creeping barrage that 
it was decided not to do a creeping barrage for the Twenty- 
fifth Division at all. They put down a standing barrage, and 
no creeping barrage at all ; and their infantry were hidden from 
the Hun for the greatest part of their advance, until they got 
really almost up to the ridge itself ; so there was not the same 
reason for the creeping barrage there. So the Twenty-fifth 
Division did not have a creeping barrage ; they had a direct and 
indirect barrage on to the points which they were going to take, 
and they pushed forward a large majority of their guns behind 
the front wave. They followed the front wave at about five 
minutes' interval, got over just before the Hun barrage came 
down, and used their guns forward. 

Now, the reason for that was, first, they could not do the 
barrage; secondly, they had a very peculiar ground, with a 
series of ridges, and they wanted to make each ridge good, and 
the system was that of "leap-frog." They sent thirty guns for- 
ward under cover of the fire of thirty guns, putting a barrage 
over the first ridge. When those guns had gotten forward and 
were ready to put a barrage on the next ridge, the other guns 
ceased fire and leap-frogged through them while they put their 
barrage on the ridge, so that the ground in front of the infantry 
was always covered by a barrage. 

Incidentally, their flank was in the air. The Ninth Corps, on 
our left flank, had something like two or three thousand more 
yards to go. They were further back, as I shall show you on 
the map in a moment, so that it was a case of a wheel. Con- 
sequently, the outer edge of the wheel had much farther to go 
than the inner edge; so that the Ninth Corps had much farther 
to go than our corps. For that reason they wanted to have 
guns which could not only barrage the ridge in front but which 
could instantly swing around like that (indicating) and protect 
their flank in the event of the Ninth Corps being held up. 
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I want to point that out because it shows you what a tremen- 
dous lot of things you have to consider before you can arrange 
machine-gun co-operation with infantry. 

This "baby elephant" (see accompanying diagram) of which 
I spoke, consists merely of a double piece of bent steel, locked • 
in the middle, which is more or less shrapnel-proof. I say "more 
or less" : Anyway, it is some protection, and by putting a layer 
of sandbags on the top it is absolutely shrapnel-proof. A pit 
is sunk in the ground, and this device is laid on the ground, 
camouflaged, so that it cannot be seen from the air. The gun is 
in the pit here, and fires through that little slit The reason for 
that was that on the reverse slope of Wulverghem Ridge the 
Hun was, always bursting high shrapnel, so that it was one of 
the most unpleasant places to visit. There was not very much 
doing, barring that, but that was nearly always doing, and it 
is a very unpleasant thing; and, therefore, we gave them head- 
cover because they wanted head-cover. At another point they 
did not want head-cover; there was no shrapnel. 

I have here a reproduction of the map of Messines Ridge. 
(See large map in back.) It is really a reproduction of my 
original tracing on a larger scale, so that you can see it. I sub- 
mitted this for my Corps Commander's approval, and then this 
was sent to every Brigade and Divisional Commander, with a 
copy of the orders. 

Now I want to describe this as briefly as possible, because 1 
could lecture here for a week on this subject. 

Here is the front-line British trench. The blue irregular line 
is the front-line British trench; and by the look of the river — 
it is the Steenbeck River — you will be able to realize the fact 
that this hill runs down to the river, which is in a deep valley, 
and then the ridge runs up again to the Messines Ridge. Mes- 
sines is right on the top of the ridge, absolutely on the top 
or pinnacle of the ridge, here, and is higher than the top of 
Hill 63. It looks down on to the top of Hill 63, so that when 
you are on the top of Hill 63 the first thing you realize is that 
you are looking up at the Hun. 

The divisions went over the top in the following way: 

On the left was the Twenty-fifth Division, with a very short 
front, narrowed out to a still narrower front. The front there 
was barely one thousand yards across, about eight hundred yards 
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across, and their final objective was barely one thousand yards 
away, and the lay of the ground was such that they could not 
do a creeping barrage, so they put down a standing barrage. 
Their barrage is shown in blue. The guns were arranged in 
batteries of eight, each battery under a battery commander, and 
each group of batteries under a group commander, and each 
division under the divisional machine-gun officer, and the whole 
show under the Corps machine-gun officer. I want to make 
that clear first. 

You will see here that the guns are lettered A, B, C, D, E, F, 
G, H, down to W, each one representing a battery. In some 
cases batteries of eight were not required or could not be put 
in, owing to the narrowness of the ground, and there we reduced 
them, either to two fours, or in one case to two sixes, with a 
four back here. We. could not make arbitrary eight-gun bat- 
teries because of the peculiar nature of the ground ; but you will 
see there is nothing over eight guns. That is the biggest unit we 
could manage, and it is the biggest unit that ought to exist in 
any formation of machine guns, in my opinion ; and that opinion 
is the result of practical experience in the field. 

You can see here, on this, exactly where each battery was. 
Here are the batteries, shown in this way. You can see each 
battery, where they were situated, how they were broken up 
according to the ground ; and those were up on the high reverse 
slope of Wulverghem Ridge in those "baby elephants." 

Communication was arranged by buried cable from the Divis- 
ional officers to their headquarters, and from the Divisional offi- 
cers to the Group Commanders; and from the Group Com- 
manders to the Battery Commanders, armored wire was used — 
a word about our armored wire in a minute, — and in certain 
cases forward, when the guns went forward for the second bar- 
rage, ordinary telephone wire was used. 

The buried cables were successful, and were never cut. The 
armored wire was partially successful, but was often cut. The 
telephone wire was an entire failure, and was always cut. But 
we foresaw all that, and we arranged two other forms of com- 
munication: One, signallers with "Flappers" — that is, the shutter 
signaller ; it is a little shutter which shows red and white, and he 
operates it and does the Morse code — and the other, and the 
most successful of all, was runners. Now, gentlemen, runners 
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have to be trained, and very highly trained. It is a very dan- 
gerous game, and you want a man of very high discipline and 
very highly trained as an athlete to be able to run over shell- 
swept ground, and particularly over mud and shell-holes. 

The plan for doing this creeping barrage for the safety of 
the infantry was as follows : 

In the first place, you cannot see a machine-gun barrage, so 
your infantry may run into it. To prevent the possibility x>f 
your infantry running into the barrage, the barrage was placed 
four hundred yards beyond the eighteen-pounder barrage, and 
worked with the artillery. First, note that the machine-gunner 
must know something of artillery, and must work with the 
artillery commander. I worked with our Corps Artillery Gen- 
eral, the general commanding the artillery of the Army Corps. 
I used to go to his office and get his plans, his timings, his 
lifts, his gun positions, and I used to go and make up mine 
and submit them to him and say: "That is what I propose to 
do," and we worked together, the two kinds of guns, the 
machine guns and the big guns; and the place for the bar- 
rage is four hundred yards in front of the eighteen-pounder 
barrage. 

When the infantry go over the top, their job is to get up as 
close as possible, fifty yards, to the shells of our eighteen- 
pounder barrage, and they have got to sit down under that eight- 
een-pounder barrage until it starts to creep forward, and when 
it creeps forward they have got to run forward or march for- 
ward — it may be a fast walk; it is usually a fast walk — under- 
neath that barrage. They have always got to keep up to that 
barrage, because their safety depends upon their being under our 
barrage. 

Four hundred yards beyond that was the machine-gun barrage. 
Now, when the Hun pushed up his machine-guns and his rifles to 
fire through the eighteen-pounder barrage, knowing that our men 
were fifty yards behind that barrage, walking in a line, he 
was met with the machine-gun barrage that came down and 
blotted him out. That is the protection that was given to our 
infantry as they advanced. That barrage crept forward at the 
same rate as the eighteen-pounder barrage, always keeping four 
hundred yards in front, until the final objective was reached. 

The peculiarity of this battle was that we were on the 
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right flank, and we did not advance one single pace on this 
flank. It ended here. We pivoted. We pivoted in that 
way, forward. Of course the people away over here came 
forward a great deal farther than that. They were still 
farther back. It was a pivot movement, because it was a 
salient, and we were one arc of the salient. Therefore the 
problem was a different one for each of these Divisions. 

The Third Australian Division was the pivot division. 
Their machine-gun barrage is represented on this map by 
yellow. These yellow bands represent to the exact scale of 
this map, to the right scale, the effective zone of fire when 
the guns were first fired. That is the effective zone of fire, 
in depth and range, in that way. 

Those represent zones of fire placed one on another for a 
special purpose. There, again, is the zone, in depth, to scale. 
The depth of that zone is about one hundred and twenty 
yards, something of that kind — one hundred and twenty to 
one hundred and eighty. 

Here, you see, the zones are one over the other, and 
double, and an arrow indicates that they were moved back 
and forth. There is a special reason for that. That was 
our extreme flank, and naturally the most dangerous place, 
because if the Hun wanted to counter-attack, he probably 
would have counter-attacked from here, and would have 
tried to push up that way; so we put down a double protec- 
tive barrage on that flank. 

Gentlemen, since I have been to and seen that flank 

barrage put down on the sand and looked at it, I said to 
myself: "I believe that I could get through that," and I do 
not think it is really effective. When I did it at Messines, 
however, we thought it was effective. As the result of the 
experiment, we find it is not as effective as we thought; and 
personally I shall never do one again. Next time I shall 
concentrate eight guns on one point, when I shall get a 
complete and impenetrable barrage two hundred and sixty 
yards long by sixty yards broad, that nothing can get 
through. I point that out because Messines only happened 
on the seventh of June, and we have learned that much since. 

The green represents the frontage and the barrage of the 
New Zealand division who had the honor of actually taking 
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Messines itself. Owing to the 25th Division being unable to 
do a creeping barrage, we put down a barrage on a very bad 
piece of ground here. I want you to look at that, because 
that was co-operation. It was not on our ground. Here is 
our ground. It was not on our front, but on somebody 
else's front. That is co-operation with the Corps or the 
Divisions or the Brigades on your right and left — the old 
story, co-operation. If you do not co-operate, you cannot 
operate. 

Here is the standing barrage of the 25th Division them- 
selves, and you will notice a red barrage overlapping, coming 
away from the distance up here. That is the co-operation 
of the Ninth Corps with my Corps. I personally arranged 
that with the Ninth Corps officer, and I took mine down to 
overlap his by fifty yards, and he overlapped me by fifty yards, 
making a total of one hundred yards that we overlapped to 
insure there being no gap. 

Now, you will see several curious barrages here. Here 
is a double enfilade barrage behind Messines, the zones being 
put one over another, and covering a depth of about one 
thousand yards, and doubled. 

Behind Messines there was a deep and long communication 
trench which branched off into switch trenches all down 
here. All these red lines are communication trenches. 
Those were the main entrances into Messines. I put that 
barrage down on that, to block Messines to the enemy. He 
could not reinforce Messines, nor could he leave Messines, 
without passing through this barrage. Two days after the 
battle I went up and I walked over those trenches. Some 
hundreds of bodies had been buried, but it was very soft 
walking, because there was only about an inch of soil on 
most of them. There were quite a large number, quite a 
good bag, there alone. The "Morning Post" correspondent 
was up in these trenches a few days afterwards, and there 
was an article in the "Morning Post" on the enfilading 
machine guns. Some officer or other gave it away to him, 
evidently, and he described these trenches as being full of 
dead Germans; and a group of officers who had evidently 
run out of the trench and run up the hill here, trying to get 
away, were lying in a circle, all killed by machine-gun 
bullets. 
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This is a very interesting thing, because this battery of 
eight guns are concentrated, one over the other, and they 
tapped down here. There ought to be eight, but the man 
has only drawn four. There were eight guns overlapping, 
and they "tapped" in "five-minute" taps. The times were 
written down— 45 to 50, 50 to 55, 55 to 60, and so on. They 
tapped on those times right across these trenches and back 
again, with the result that they swept the trenches for five 
minutes on each aim, which meant that a complete, heavy 
hail-storm for a duration of five minutes from each gun 
swept the whole of these trenches from end to end. I have 
no hesitation in saying that the majority of the enemy killed 
at Messines were killed in those trenches. 

Now, gentlemen, I did not do that. That is the only bit 
of work in the whole thing that I did not do. That was 
done by an Australian divisional machine-gun officer who 
drew that up and put it in under my barrage. I sent for him, 

and I said: "What the do you mean by interfering with 

my barrage and putting that in?" He said: "Sir, that is 
going to be a splendid thing. You had better leave it in.'" 
I said: "Certainly not; I won't have it in my barrage." He 
was one of those persistent people, and he kept coming in 
to talk about this, and finally I said: "Oh, well, very well, 
then; let it stand." Well, gentlemen, that was the most 
skillful thing we had done in the whole barrage. 

On taking the black line, which was our first objective, we 
rested there and consolidated. We rested there for four 
hours and dug in and consolidated, and then we went on to 
this green dotted line; the idea being that we were not going 
to get Messines very easily, and that if we had had a pretty 
tough fight to get this, and lost very heavily, as we expected 
to do— we expected to lose a great many thousands of men 
in taking that ridge — if that had happened, we probably should 
not have gone on to the green line. We probably should 
have stayed where we were, and been happy. But if we were 
successful, in four hours we were to go on to the green line; 
and, as you can see by the map, we can reach the black line 
all right from back here, but we cannot reach the green line. 
So we had the problem of having to move guns forward 
during the battle. 
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With the first barrage, for the first twenty-four hours, 
we did harassing fire. We did harassing fire for a week on 
the Hun. We fired at him all night and nearly all day. 
That required an immense amount of organization alone; 
and the result of it was — I cannot read it to you; I have not 
time — but the result of it was that the prisoners who came 
in stated that in Messines for forty-eight hours they had 
not had a bite to eat except their "iron ration." They had 
been unable to get the rations up. They said: "Every road 
and every trench we tried was blocked with machine-gun 
fire, and the carriers refused to go forward." They would 
not go up. The artillery kept certain places under fire, and 
we kept the other places under fire, and that harassing fire 
came down at odd moments, a half hour at a time and a 
quarter hour at a time, in odd moments, so as to terrify 
the drivers and prevent them from moving up. 

The second barrage, 130 minutes fire, was the creeping 
barrage. 

The third barrage was the most important of all. I am 
going to show you next the S. O. S. barrage, to meet the 
enemy's counter-attack when consolidating. There were 
ninety-two guns firing, forty-six guns supporting. It is 
necessary, for an S. O. S. barrage, always to have one in 
two guns supporting — not firing, but laid, aimed, ready to 
press the double button, so that should a stoppage, a pro- 
longed stoppage, occur in any gun, there is always a gun 
waiting to press the buttons and take up that fire. That is a 
very important point. You have always got to reserve one 
gun in two, not in reserve in cotton-wool behind, but actually 
on the ground, laid, loaded, aimed, ready to fire. 

Those guns for forty-eight hours remained in position, 
ready to press the double buttons at any moment, laid on 
their objective. That was one of the objects of having your 
one-in-two guns in reserve. You could always haul one-third 
of your guns out of the line and let them rest without 
lessening your barrage — a very important point. 

That was done with the prismatic compass for direction, 
the map, and the clinometer; and in order to make the thing 
foolproof, in addition to the clinometer there was an aiming 
mark on which the gunner himself aimed when the gun had 
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been set by the clinometer, so that should the gun shift even 
in the slightest degree, the aim shifts, and he at once corrects 
it and gets it back on the aiming mark. I want to point that 
out, because it is a very important point. As long as that 
man keeps his gun on the aiming mark, so long is the gun 
firing with the correct quadrant elevation by the clinometer. 

Now, to make certain, to make doubly certain — because, 
mind you, we were shooting over the heads of our own 
infantry, and a single mistake on the part of one of those 
gunners meant death to our people, firing into their backs 
300 rounds a minute, something like a million rounds of 
ammunition, like hail; a single mistake meant wiping out 
a whole line of our own people — to make doubly certain, 
between every 250 rounds (that is, each belt) a non-com- 
missioned officer placed the clinometer on each gun and 
shouted out the reading, so that if the gun had shifted, 
or the aiming mark had shifted, between every 250 rounds, 
that reading was checked. He shouted out the reading, 
"Four degrees ten minutes," or whatever it was "Three 
degrees twenty-five minutes," and the man who had it there 
written up in front of him said: "Right!" or if it was 
wrong he again adjusted the gun. That was the safety 
precaution taken. 1 

The exact rate of fire was laid down for each gun, and 
it was not to be exceeded under any circumstances, keep- 
ing every area under effective fire. If a gun was knocked 
out, the battery commander was responsible for seeing 
that a fresh gun took up the fir.e. 

The battery commander was also responsible for the 
supply of ammunition. That alone wa9 an enormous 
problem. He was also responsible for the moving of his 
gun, for the time of moving it. He s.elected the moment 
to move, because no one else could judge when to move, 
and no one else could judge how to move. He had to 
watch the enemy's barrage, and when he thought the 
barrage had lifted he had to move, and he had to move 
in the direction that he thought was safest for his team. 
All that he had to do was to reach his second objective 
on the hill at the schedule time. 
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The quadrant elevation and safety angles were checked, put 
on paper on an army form and again checked by the Divisional 
Officer, and then sent in to be checked by me, as far as I could 
check such a large number, at headquarters; so there was a 
complete check; and each form was signed by the officers check- 
ing it, so that if anybody had been shot, we could go through 
those and see that no mistake had been made, as far as calcu- 
lating the angles went. 

The map error is a very serious one. You- find that your 
map shrinks when wet, and you get completely different read- 
ings on a wet map, a map that has been exposed to the weather, 
than you do on a new, dry map. 

Calibration is probably the most important safety precaution of 
all. Unless you calibrate your guns you cannot all be shooting 
at the same spot. There is an enormous difference in the idio- 
syncrasies of each gun, and they must be calibrated. The 
easiest way is to do it on the twenty-five yard range. 

Extra oil-cans had to be purchased by me locally, as the Gov- 
ernment did not supply cans sufficiently large to enable me to 
carry the oil required. 

Now, while our infantry were digging in on the black line, we had 
to put down our S. O. S. barrage. We also had to arrange to 
assist our infantry in moving forward on to the green line, and 
we had to arrange for a barrage on the green line, while they 
were digging in on the green line. I will show you that S. O. S. 
barrage on this second drawing. 

You will notice that whereas the guns on Hill 63 were able 
to stand in position where they were, the guns that were here 
have all moved forward to these new positions, and in 
some cases they made three moves. We tried to avoid three 
moves. Here a battery has made three moves. Where they 
moved they were called by their letter with the figure "2." 
For instance, "S-2" is S's second position. He was originally 
there. "S-3" is S's third position. But they had to make two 
moves to get forward, and those moves were made in this way % : 

A gun was to be in position by a certain time, and the officers 
were allowed to move after a certain time. Roughly from 
twenty-five minutes to half an hour was allowed, and it was at 
the discretion of the battery commander and no one else when 
to move his guns; and it was most successful, because they 
moved with practically small losses. 
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The first barrage that was to come down was this barrage 
here, which you see is a complete barrage right away down to 
our flanking barrage here. These guns were behind Plugstreet 
Wood, which you will see on that map in a minute, and were 
firing over the top of Plugstreet Wood. Now, that barrage 
never came down, because the Hun never attacked. 

We then moved forward to this green line, and in doing so 
we were able to do a little creeping barrage here. That was a 
creeping barrage forward at the times set— 10:10, 11, 12, 13, 14, 
15, and so on — to here. Then that remained down for ten 
minutes and ceased fire. That barrage, as you see, joins the old 
barrage here, so that the old barrage joined up with the new 
barrage in that way and formed one complete belt of fire four 
hundred yards in front of our consolidation. To get co-opera- 
tion, we had the Ninth Corps put their barrage down overlap- 
ping ours by fifty yards in that way. 

At 7 :25 on the seventh of June, 7 :25 in the evening, the Hun 
launched his great counter-attack, and he came over in masses, 
and as soon as he was seen coming, the infantry put up their rock- 
ets. That is the S. O. S. signal. On that, the artillery officer runs 
to the telephone and telephones down to the batteries "S. O. S." 
The batteries fall in on their guns and load and fire; and as 
the guns are some three or four miles back, it takes some time, 
generally about four to five minutes, before the artillery barrage 
can actually come down thick. Well, I was told by officers at 
the front — an artillery observer in the front-line trench told me 
— that on the S. O. S. going up, the machine gun barrage came 
down instantly, while the rocket was still in the air, exactly like 
a heavy shower of hail, and he said it was the most curious 
sight he had ever seen. This barrage came down, the weather 
was dry, and the dust flew, and the masses of Germans, he said, 
seemed to eddy and then melt away, and there was nothing left 
— nothing left; and then the artillery barrage came down and 
blotted it all out. 

What really happened was this: They walked straight into 
that barrage, and it simply staggered them. The front lines 
went down, and the back lines disappeared. Every man 
who was not hit disappeared into a shell-hole, with which 
the ground was covered. The whole country was full 
of shell-holes, and all the shell-holes were full of Huns, 
except the dead ones and at that moment down came the artil- 
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lcry barrage, and there they were, pinned into their shell-holes, 
and they had to endure the artillery barrage. 

I mention that because I want you to realize the enormous im- 
portance of this S. O. S. barrage. 

Our guns were so far back that under normal circumstances 
they would have been perfectly safe. As it happened, the bar- 
rage was so successful that at the end of forty-eight hours two 
out of the three Divisional Commanders asked that the barrage 
might remain on longer, and the barrage actually remained on 
for another thirty-eight hours, by their request, because they 
were so pleased with it. 

The result of this was that the guns for which we had se- 
lected these positions — we had to select these positions off the 
map ; we could not walk up there before the Battle of Messines ; 
it had to be done on the map — were exposed to shell-fire, and 
this particular flank of Messines was shelled very heavily, and 
I am sorry to say the machine-gunners in those trench slits 
were pretty badly knocked about. Practically the heaviest of 
all our casualties occurred there. It was unavoidable, but it 
teaches the lesson that if you are going to select positions on a 
map you will not necessarily select the safest positions. I have 
often felt rather sad to think that I was responsible for that 
loss of life through possibly an error of judgment on my part; 
but one had to do the thing, and there it is. But they did suffer 
very heavily, and they did not forget to let me know. 

Now I propose to tell you the results of the Battle of Mes- 
sines, and then to quickly run through some very interesting 
photographs of the battlefield itself. 

The ammunition expended is rather an interesting thing. 

The Twenty-fifth Division fired 345,000 rounds before the 
battle in harassing fire. 

The Third Australian Division fired 264,000 rounds before 
the battle in harassing fire. 

The Fourth Australians fired 30,000 rounds ; and they were in 
reserve, you will remember. 

The New Zealand Division fired 110,000 rounds. 

Total, 749,000 rounds fired in harassing fire before the battle. 

Incidentally, La Petit Douvre, or what we call La Douvre 
farm, was a very strong point, very strongly defended, and 
was a difficult nut to crack. It was surrounded by barbed 
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wire; and when our artillery had cut it, the artillery com- 
mander said: "Now, can you keep that wire open? We 
have cut the wire; can you keep it open? We cannot waste 
any more ammunition on it." I said: "Yes"; and we had 
special machine gun batteries told off to keep that wire open. 
That wire was kept open, and we took La Douvre farm with 
no loss. We kept the wire open with machine guns only. I 
shall show you a picture of it presently. I mention it only 
so that you will realize what the picture means. 

In Barrage No. 1 we fired 944,000 rounds — practically a 
million rounds. 

In the S. O. S. barrage, which of course came down very 
often, we fired 1,714,000 rounds. Now, there is a very inter- 
esting thing about that S. O. S. barrage. It used to go up 
about five or six times a day, or oftener, and of course led 
to an awful waste of ammunition. Finally I wanted to know 
what it meant, because of course we knew there was nothing 
very great going on. We wanted to know what it meant, 
and the reply was: "The Hun is sending up the S. O. S. 
signal." He sent up the S. O. S. signal, saw it the first time, 
got similar rockets, sent up the S. O. S., and our boys back 
behind here, where of course they could not see what was 
going on, naturally thought it was the attack. So you are 
up against all those little things with our friend the enemy. 

Our losses — I am speaking only of the machine guns, 
gentlemen — were as follows: 

The Twenty-fifth Division lost three officers killed and 
fifteen men; nine officers wounded and ninety men; two men 
missing; total, 129. 

The Third Australian Division lost no officers killed, 
twenty men killed, eleven officers wounded, ninety-five men 
wounded, and ten missing; total, 136. 

The Fourth Australian Division lost two officers killed, 
eleven men killed, four officers wounded, and fifty-four men 
wounded; four missing; total, 75. 

The New Zealand Division lost three officers killed, thirty 
men killed, eleven officers wounded, and one hundred and 
fifty-one men wounded; five missing; total, 200. 

The total losses of my Corps in the battle, as far as ma- 
chine gunners were concerned, were eight officers killed and 
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seventy-six men, thirty-five officers wounded and three hun- 
dred and ninety men; twenty-one missing; total casualties, 
530 out of my Corps of machine-gunners. I do not think 
that was a heavy price to pay for what we did. 

The losses in those divisions in taking that ridge, gentle- 
men, I think I am right in saying — I will not give you this 
as gospel — were less than in any other great battle that we 
have fought in this war. They were the lightest losses we 
have ever had; and it was said that those light losses were 
largely due to that machine-gun barrage, which prevented 
the Hun doing what he usually does, and that is shooting 
down our men with rifles and machine guns after the heavy 
artillery barrage has passed over. 

The losses in material were very large. We lost thirteen 
guns, fifteen tripods, two hundred and twenty-nine boxes of 
ammunition, three belt filling machines, eight spare-part 
boxes complete, three first-aid cases, and one range-finder; 
and most of those stores were lost by the brigade that took 
forward eight guns to consolidate. The officer said; "Those 
guns are going forward with my line. They are going into 
the trenches with my line, and I am going to have them really 
protect me from my line." I saw the machine-gun officer after- 
wards, and he told me what his losses were — they were 
nearly all his losses; he lost men and material frightfully 
from shell-fire — and when asked what firing he did, he said: 
"One gun fired a little, but we practically did not fire a shot. 
There was nothing to fire at." 

That shows you the danger of allowing an infantry officer 
to take forward machine guns unless he understands their 
tactical handling; and for that reason, gentlemen, let me beg, 
whether you be a Divisional Commander or whether you be 
a humbler commander of a platoon, for God's sake learn all 
about machine-gun tactics, not only your own, but the 
enemy's. 

It may be interesting for you to know that at the Battle 
of Messines — I got this from the general officer, the chief 
staff officer of the Second Army, so I know it is absolutely cor- 
rect — for ammunition alone we used eleven trains a day, 
and we fired twenty-two thousand tons of ammunition in 
the Battle of Messines — twenty-two thousand tons of am- 
munition! That is, during the six days of the battle. 
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That concludes my lecture, gentlemen; and I shall be very 
pleased to answer any questions that I can on the subject. 
(Great applause.) 

An Officer. Colonel, I should like to ask you how many 
men you had serving all of your guns — how many men you had 
in your machine-gun organization. 

Colonel Applin. How many men to each machine-gun? 

The Officer. No; your whole organization. 

Colonel Applin. In the whole organization, the whole corps? 

The Officer. Yes. 

Colonel Applin. I cannot answer that off the reel, but I 
shall be very glad to give you the figures. I had two hundred 
and forty guns, and each gun had an average of ten men. That 
is just a rough statement of the number. 

Another Officer. Colonel, you spoke of the administrative ' 
general on the staff. What are his particular functions? 

Colonel Applin. He does all movements, all quarterings and 
material, ammunition-supply, roads so far as they affect the 
movement of troops — not the repair of roads, but movements 
and quarters; practically what we used to call, in the old days, 
the Quartermaster General. He also does adjutant general's 
work. He has a deputy assistant adjutant general under him 
who does promotions and orders. He does the whole of the 
administrative side of the army corps. 

Another Officer. You spoke of the Hun imitating your 
S. O. S. signal. 

Colonel Applin. Yes. 

The Officer. Would it not be possible to arrange a schedule 
of alternating colors of rockets which he could not imitate? 

Colonel Applin. I have no doubt that it would be quite 
easy; but we are a very simple people, and we have kept the 
same S. O. S. signal for some time now. The S. O. S. signal, 
ever since I can remember, has been a red rocket, and it is a 
very easy thing to imitate. Of course the Hun did not do us 
any harm by doing it We found it out very quickly, and it did 
not do us any harm. It just wasted a little ammunition. 

Another Officer. Colonel, you spoke about a lesson you had 
learned in regard to the flanking barrage. I did not understand 
the difference between what you said was a failure and what you 
intimated would be done in the future. You spoke of having 
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seen this flanking barrage tested, and you thought you could 
improve on it. 

Colonel Applin. The flanking barrage theoretically is done 
by placing the cones one over the other. That is to say, the first 
gun fires at eight hundred yards, the next gun fires at nine hun- 
dred yards, the next gun fires at one thousand yards, and all 
on the same line, so that you get the cones one over the other, 
and the ends overlapping. Is that clear? 

The Officer. Yes. 

Colonel Applin. Right; but owing to the rigid mounting of 
the gun, and to the fact that it does not lose anything in direc- 
tion — that is to say, the bullets follow each other out in a straight 
line — you get a very thin line of bullets. The depth of that 
may be six hundred yards of ground completely swept, but it 
is only swept about five or six feet across; so that if you can 
jump across six feet you have got the barrage behind you ; so the 
troops who want to pass through it have only to leap through a 
few feet, and they are clear of it. In other words, you would 
only make about ten per cent, of casualties with that barrage 
instead of about eighty or ninety per cent., as with an ordinary 
barrage. 

Have I made that clear? 

The Officer. Yes. Then the alternative means is a frontal 
fire barrage? 

Colonel Applin. No; not necessarily. Our tests in France 
proved to me very conclusively that a concentration of eight 
guns on one aiming mark gives you two hundred and sixty yards 
depth by sixty yards breadth of absolutely concentra* i hell. 
That was put down to show General Sir Douglas Haig; and 

he, realizing its importance, at once said to Colonel C : 

"Yes, but can you put that down somewhere else? Put it down 
over on that white flag. How long will that take?" Colonel 

C said: "Well, sir, they are students up there, and we 

will have to telephone up. It will take probably four or five 
minutes." General Haig said : "Do it." It came down, I think I 
am right in saying, in one minute five seconds. 

Colonel C— . Yes. 

Colonel Applin. In one minute five seconds from the order 
being given, and the guns were more than two thousand yards 
behind where we were sitting, it came down perfectly accurately 
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on that white flag. The depth of it on the sand, the length of it, 
was roughly two hundred and sixty paces — I paced it myself — 
-and the breadth of it was roughly sixty paces, and nothing living 
could get through. The fire of those eight guns was concen- 
trated on one aiming mark, and the spread was the natural 
spread due to the various errors that must creep in, the differ- 
ence between each gun, the tiny difference in aiming or laying 
each gun, etc., etc. 

Another Officer. What was the opening range of your fire 
there, sir? 

Colonel Applin. The opening range differed according to the 
position of the guns. Some guns were close, and some guns 
were further off. We may take it that the average range was 
about from eight hundred to twelve hundred yards. 

The Officer. What would; be the effective range for such 
a barrage? 

Colonel Applin. For a good barrage? 

The Officer. For a creeping barrage. 

Colonel Applin. You can creep with a barrage more or less 
effectively to two thousand eight hundred yards, but at that 
distance the angle of descent of the bullet is very great, and 
it does not kill. It wounds, but it does not kill. It is not very 
effective; but the moral effect of a creeping barrage at that 
range is very great. The moral effect is very great of having 
these bullets raining down on your head. We consider that up 
to two thousand eight hundred yards you get moral effect; up 
to two thousand five hundred yards you get actual effect; and 
you get perhaps the best effect between eighteen hundred and 
two thousand two hundred. I am speaking very generally. 



THE STRATEGICAL AND TACTICAL VALUE OF 
MACHINE GUNS. 



By Maj. Lindsay, Senior Instructor, British Machine Gun 
Training Center. 

* 1. To enable the value of machine guns in war to be 
thoroughly appreciated, it is essential that sound ideas 
are held on the subject of what constitut.es the fighting 
value of any body of troops. 
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The strength of a force is frequently judged by the 
number of the individuals of which it is composed. This 
point is fundamentally wrong, and the strength of any 
force lies not in numbers, but the volume of fire which 
that force is capable of producing. 

It has been said that "In War Fire is Everything" and to- 
day this fact has been proved more conclusively than at 
any period in the history of war. 

Were the combatants armed with stones, or archers at 
Crecy, or an army of to-day with its heavy guns, quick- 
firing artillery, machine guns and rifles, the basis of suc- 
cess has been always the same, and victory secured to 
that side which has been able to pour on to its adversary 
the greatest number of accurately directed stones, arrows, 
shells, or bullets in the shortest time. 

If this fact is fully appreciated, there can be only one 
conclusion reached, namely: that it is not numbers of in- 
dividuals that make for victory, but the amount of fire 
which those individuals can produce. 

2. Even before the outbreak of the present war it was 
admitted that one machine gun could produce a volume of 
fire equal to at . least 50 rifles, but subsequent experience 
has proved that even when machine guns have been used, 
either singly or in pairs, without the advantage of "higher 
direction" or even very highly trained teams, the effect 
produced on the enemy has been far greater than that of 
50 rifles. 

By the collective employment of machine guns in large 
numbers, under supervision, on a definite tactical plan, 
their powers as compared to that of the rifle increase 
out of all proportion to any figure that may be arrived 
at by a mathematical calculation based on the bullet- 
producing power of the two weapons. 

Every Officer of experience in the use of machine guns 
will agree that their power is underestimated when it is 
affirmed that employed collectively under these conditions 
one machine gun is equal to 100 rifles. 

3. The establishment* of a machine gun company is 



*This establishment is not sufficient to keep 16 guns in action. 

See Suggested Establishment, which has been found, by experience to be 
the smallest number of all ranks with which it is possible to "carry on." — 
G. L. 
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laid down as 150 of all ranks and 16 machine guns. Thus 
150 individuals when armed with 16 machine guns are 
capable of producing a volume of fire equal to that of 1,600 
rifles. 

According to the establishment of the company it is seen 
that approximately 10 men are required for .each gun, conse- 
quently when the machine gun is the weapon in use it may 
be said that 10 machine gunners are equal to 100 men armed 
with rifles. 

4. Once these facts are clearly appreciated the value of the 
machine gun from a strategical standpoint forms an inter- 
esting study. 

Most military operations of a strategic nature on a large 
scale consist in a defensive along one portion of the front 
while the offensive is being taken along another. Unless 
the army desiring to take the offensive is immeasurably 
superior in numbers over the defender the danger arises 
that, having massed troops for his offensive, he may have so 
weakened some portion of his defensive line that the enemy 
may be enabled to break through. Therefore, he must 
ensure that he only withdraws for his offensive such forces 
that the remainder of his line is not liable to be broken and 
defeated before that offensive has sufficiently developed to 
ensure a decisive victory against the enemy's main army. 

5. It is admitted that for a decisive attack on any portion 
of the enemy's line large numbers of infantry are neces- 
sary, and so far as the British Army is concerned it is 
impossible to mass the required number of infantry on any 
one portion without the withdrawal from the remaining por- 
tions of considerable numbers. 

Therefore some means of maintaining or even of increas- 
ing the fire power of that portion of the force which is acting 
on the strategic defensive must be secured while the infantry 
is massing for the offensive. 

It is here that the value of machine guns does not appear 
to have been fully realized. 

A machine gun company of 150 men, at any rate when 
acting on the defensive, is equal to 1,600 infantry in its power 
of resistance to attack, 
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Thus two machine gun companies would be roughly equal 
to 3,000 infantry. 

Now, machine guns require a certain proportion of rifle- 
men and bombers for their own local protection. 

Therefore a force of two machine gun companies sup- 
ported by 1,000 infantry would be a most efficient substitute 
in a defensive line for 4,000 infantry; that is to say, the line 
which had previously required 4,000 men will be held equally 
well, if not better, by 1,300 men. 

6. Let this calculation be applied on a much larger scale. 
A certain front A D is held with 12 divisions. 

It is decided to attack the enemy on that portion of the 

front marked A B, consequently it is necessary to 

mass on, or immediately in the rear, of the line A B 

all the available infantry which can be secured without dan- 
gerously weakening B D. 

Now, 1,000 riflemen and bombers, i. e., one battalion of 
infantry with two machine gun companies, can hold a line 
of equal length to 4,000 infantry, i. e., one infantry brigade, 
but these 4,000 infantry have with them, on their own present 
establishment, 32 Lewis guns, so that to ensure a sufficient 
margin of safety let us add two extra machine gun com- 
panies per division to replace these regimental machine 
guns which will of course accompany their battalions to 
other portions of the line. 

On the front B D are eight divisions; that is to 

say, 24 brigades, or 96,000 infantry. 

To replace each division withdrawn from these lines 8 
machine gun companies and 3* battalions will be required. 

Consequently to hold B D 64 machine gun com- 
panies and 24 battalions will be necessary. 

Since 24 battalions equal 2 divisions, 6 of the 8 divisions 

can be withdrawn from B D and placed on or 

behind A B. Thus 72,000 infantry are released for 

the offensive, and have been replaced by 9,600 machine 
gunners; in this manner a saving of 62,400 infantry has been 
effected on the front on which it is intended to remain on 
the defensive. 



*These will have their 8 Lewis guns apiece, i e., 24 Lewis guns. — G, L, 
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The majority of experienced machine gun officers will say- 
that this calculation much overestimates the number of 
machine guns required to replace the divisions withdrawn 

from the line B D; but the argument must be the 

more convincing if, having erred on the side of safety, the 
power of the machine gun has been under rather than over- 
estimated. 

Needless to say, an efficient system of field fortifications 
in conjunction with these calculations is taken for granted. 

7. They can also be applied on a still greater scale; this 
is to say, that they can be used to determine the number of 
troops that can with safety be removed from one theatre of 
war to another. As long as the strength of any military 
body is calculated on the number of individuals it con- 
tains, no true value of its strength can be obtained. 

The only reliable way of deciding the relative strength of 
armies is by calculating the volume of fire that the armies in 
question are capable of producing. 

8. The great tactical value of the machine gun both in defensive 
and offensive action is a subject of too great a scope to deal 
with in the present paper. A few points for consideration how- 
ever are put forward: 

(a) Assume that it was desired to send to the Balkans all the 
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troops that Could be spared from other theatres of the war. 
Owing to the comparatively small numbers that were immedi- 
ately available for this purpose, it was necessary for those 
troops that arrived to act principally on the defensive until 
further reinforcements could have been sent to them. 

Let the above calculations be applied and it will be found 
that for defensive purposes two infantry divisions accompanied 
by 64 machine gun companies would have obtained a result equal 
to, if not greater, than 8 infantry divisions. In other words 
the machine gun force numbering 33,600 men could have 
obtained as great a result as that by 8 divisions of 96,000 infantry. 

(&) Next take the case of a small cavalry force, say one 
brigade pushed forward rapidly to seize some tactical point 
which it is desired to deny to the enemy and hold until further 
bodies of troops can be pushed to their support. 

Repeating that the Machine Gun Company is equal in fire 
power to about 1,600 rifles, therefore it follows that it is consid- 
erably greater than that of a cavalry brigade. 

Thus if the cavalry brigade which was pushed forward had 
been accompanied by a machine gun company, the fighting 
power of the brigade would have been more than doubled by 
the 150 men composing that company. 

Therefore the most economical way to employ cavalry for 
work of this nature is more or less as an escort for a number 
of machine gun companies. 

Once the desired position has been occupied by the cavalry 
they can be replaced by machine guns and concentrated once 
more for further action if necessary. 

(c) In attacks such as those which took place September 25th 
and 26th it is a noticeable fact that if the artillery have done 
their work thoroughly the infantry is instantly successful; in 
fact, as a rule, the assault is either completely successful in a 
very short space of time or it fails altogether.* 

After breaking through the enemy's defensive line it is neces- 
sary for the infantry to press forward with the utmost vigor 
with the object, amongst other things, of capturing his 
artillery. 



♦Note. — If 1,000 men can take a position, in 9 cases out of 10, 100 men 
could do so equally well. For you either succeed oi fail according to the 
effect of your preliminary bombardment, and covering fire.— G. L. 
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By the time the infantry have got through they are much 
weakened by casualties, and probably somewhat scattered. The 
artillery is probably unable to support them, and they have to 
move forward to a new position itself. 

It is then that the infantry, weakened by losses and unsup- 
ported by artillery, is brought to a halt by the enemy's reserve 
machine guns, and the weakened firing line has not sufficient 
fire power to overcome them. 

Now is the time for pushing forward to their support formed 
machine gun units employed on a definite tactical plan. 

These units will enable the infantry either to: — 

(1) Consolidate and retain the line gained until supports 

and reserves arrive, 

(2) Secure the superiority of fire necessary for a further 

advance, 

or, if any portion of the attacking line has pushed forward 
beyond the troops on its right and left, these units will them- 
selves be able to protect the exposed flanks. 

(d) The value of the machine gun when used as a reserve 
of power to hold up and drive back infantry that have succeeded 
in breaking through the defensive line has been so amply 
demonstrated by the Germans that to draw further attention 
to it is superfluous. 

(e) Lastly the mobility of a force composed of machine guns 
is definitely greater than that of a force composed of infantry 
equivalent in fire power. 

It is obvious that it is far easier to move from one part 
of a battlefield to another, or from one theatre of war to 
another, 150 individuals and 16 machine guns than their 
equivalent of 1,600 infantry. 

Furthermore, not only is it in itself more mobile but con- 
sider for a moment in the example above mentioned the 
difference between the numbers of reserves required for the 
force of 8 divisions of infantry, i. e., 96,000 infantry, and 
those of the machine gun force numbering only 33,600. Not 
only that, but an enormous saving in transport and supply 
is effected, as for example: Assuming the daily rations per 
man at 31 lbs. each, it only required 450 lbs. to be transported 
per machine gun company against 4,800 lbs. to its equivalent 
in infantry, or rather less than l/10th. 




68 



A saving is also effected in forage in the proportion of 



Surely these advantages are worthy of very serious con- 
sideration, and the saving in personnel thus effected would 
tend towards a great reduction in the total casualties sus- 
tained by the armies in the field. 

9. It is said that Great Britain has difficulty in obtaining 
under present conditions sufficient men to maintain armies 
of the required size in the freld. If this is so there is greater 
need than ever for clear thinking on the machine gun 
question. 

As it can be seen that 10 trained machine gunnerjs are the 
equivalent in fighting value of 100 trained riflemen, it there- 
fore appears to be a bad policy to continue piling up division 
after division of infantry until every machine gun that can 
possibly be acquired by next spring is assured of its full 
complement of trained machine gunners. 

The reason ascribed by some for the delay in providing the 
large numbers of men required during the next few months 
in order that the machine guns which will become available 
during that time may be manned, is the lack of men for the 
infantry. Surely it is better that the infantry should go 
short than that a single machine gun should remain without 
its proper proportion of trained personnel. The training- of 
men to use rifles, while there is lack of men to use machine 
guns, would appear to be like unto a commander, who, 
having a force, some armed with wooden clubs and some 
with rifles, continued to train men in the use of clubs, 
thereby neglecting to increase the numbers of his force who 
were armed with the more efficient weapon. 

Or again, like unto a force, armed partly with magazine 
rifles and partly with "Brown Besses/ to which (both magazine 
rifles and "Brown Besses" being available) drafts armed with 
the "Brown Bess" were sent instead of drafts armed with 
magazine rifles. 

Yet there is a greater difference between the "killing 
power" of the machine gun and the magazine rifle than 
between that of the magazine rifle and the "Brown Bess." 

10. If it is by now decided, that the creation of a great 
machine gun force for strategic and tactical purposes is the 
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most urgent need of the moment, what means exist for its 
creation and growth? 

Up to a few months ago there were no such means, for 
the machine gun strength both in the field, and as regards 
training at home, was split up into a number of isolated 
units, guided by no "higher direction" either in thought or 
action. But in the new Machine Gun Corps, if it is properly 
developed, there is the organization which will supply all 
needs in this direction. 

It is, however, absolutely essential that the work and 
future policy of this Corps should be immediately considered 
and definitely decided upon. 

A few suggestions are therefore put forward as to the 
lines on which the Corps should be developed. 

It must first be remembered that the supply of machine 
guns no longer represents the difficulty. It is the supply 
of trained machine gunners to man these guns that is the 
difficulty. 

Let it be decided at once that machine gunnery is the 
most important branch of infantry work, and that the men 
must be secured at all costs, even if it requires the decision to 
maintain a smaller number of infantry divisions in the field, and 
necessitates the breaking up of many formations now under 
training, and the conversion of them into machine gunners. 
Even then the machine gun corps will be faced with a stupendous 
task, and will need every help from those in authority to enable 
it to carry that task to a successful conclusion. 

11. The following represents the broad lines on which the 
machine gun corps should work, and the order in which it should 
tackle its respective tasks : — 

(a) (i) Train a sufficient number of machine gun companies 

to enable one of these to be attached to every 
brigade of the armies in the field. 
(ii) Train a further number of machine gun companies 
so as to provide a fourth company for each divi- 
sion. 

(mi) Create a reserve of trained personnel to replenish 
wastage in (i) and (ii). 

(b) Train a further number of machine gun companies to be 
formed into larger units, say battalions of 4 companies each, 
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which may eventually be grouped together in still larger forma- 
tions for strategical and higher tactical purposes.* 

(c) Absorb into the corps all machine gunners of every kind, 
whether belonging to regimental sections, machine gun com- 
panies, machine gun squadrons or machine gun regiments. These 
men would be trained in every kind of machine gun in use with 
the army in the field. 

A large reserve should be kept in England, and smaller 
reserves with each army in the field; it being the duty of the 
reserve in England to keep up the reserves abroad to some num- 
ber to be decided upon, by this means all machine gunners, 
being members of the corps available for general service, and 
specialists trained in *all the adapted types of machine guns, 
can be drafted in this indiscriminately to any unit that requires 
them at the moment. 

Thus will efficiency be increased tenfold, and drafting be made 
a far less difficult matter. 

12. In conclusion, the whole machine gun question must be 
fully and carefully considered, and a definite policy as to the 
creation and development of a machine gun force of great 
magnitude decided upon. 

This question goes to the root of the difficulties of the sup- 
ply of men for the army, for a number of men armed with a 
more effective weapon are of far greater value in war than a 
much larger number less efficiently armed. 

In proportion of fire power there is also a saving in officers 
and N. C. O/s when the machine gun company with its 9 officers 
and 11 N. C. O/s is compared with the numbers required for its 
equivalent in infantry. 

Therefore, if the total numbers of the British Armies are lim- 
ited, it must be ensured that what there are can make up for 
lack of numbers by superiority of fire power. 

The only way that this can be done is by developing the 
machine gun service to the utmost limit. 

Therefore without one moment's delay the greatest machine 
gun service possible for this purpose should be created. For 
this purpose every machine gun is required, and it is necessary to 
train gunners to man them by every possible means, and in the 
shortest possible time compatible with efficiency. 

*A "Machine Gun Force," as advocated in Paragraph 6. — G. L. 




71 



MISCELLANEOUS NOTES FROM THE BRITISH 
MACHINE GUN TRAINING CENTER. 
Sweeping Reverse Slopes. 

Occasions may arise when the reverse slope of a hill can be 
swept by machine-gun fire. The following method is based 
on the fact that if machine guns are placed so that the angle 
of descent of the bullets conforms as nearly as possible to 
that of the slope of the ground, the maximum .effect will be 
obtained. 

The principle underlying this method is to note the angle 
which the reverse slope makes with the horizontal plane, and 
then add or deduct the angle of sight between the gun and 
crest of hill or visible horizon. 



1. From a contoured map determine the angle of descent of 
the reverse slope. 

2. Examine the angle of descent table, and find which range 
corresponds to this angle of descent. 

3. Select a gun position on the map at the range deter- 
mined, and calculate the angle of sight from the gun posi- 
tion to the crest. 

4. Take the sum of these two angles, or, in the case of a 
negative angle of sight the difference and again determine 
the final range for this total angle of descent. 

5. Place the gun at this distance from the crest corre- 
sponding to the range found above. 

6. Adjust the sights for the range with an extra elevation 
of 100 yards for ranges up to 1,000, and 50 yards for ranges 
over 1,000, and aim at the crest. This extra elevation will 
ensure that the lower half of the cone is also assisting to 
sweep the slope. 

As the angle of sight to the crest line may be considerably 
altered when moving the gun forward or backward to the 
desired position particularly on uneven ground, it may be desir- 
able to calculate the angle of sight again. 

The guiding principle of machine-gun fire, which is based 
on the characteristics of the weapon, is to produce and apply 
fire in groups, varying in volume according to the nature of 
the target. 



Method. 
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The application of fire is to a great extent dependent on 
correct appreciation of climatic conditions, the permissible 
and probable errors in ranging and accurate observation of 
the strike of the bullets. 

When the greatest volume of fire is required the groups 
fired will vary from 30 to 50 rounds, according to the pro- 
ficiency of the firer. The firer pauses momentarily between 
each group to ensure that the sights are correctly aligned, 
and continues until ordered to cease fire or until he considers 
it necessary to do so. 

When firing for the purpose of correcting ranging errors, 
groups of from 10 to 20 rounds are used. The word "Rang- „ 
ing" should precede the order or signal to fire. Ranging 
fire should nev.er be used when surprise is of importance. 

Permissible and Probable Errors in Ranging. 

Fire will not as a rule produce results commensurate with 
the amount of ammunition expended, or fulfill the purpose 
for which it is used unless the target is included within the 
area beaten by 75 per cent, of the bullets directed upon it. 

If an error in ranging is made which causes the nucleus 
of the cone to strike at a distance short of, or beyond the 
target, equal to more than half the depth measurement of the 
effective zone the target will not be included in this zone, 
and the fire will be ineffective. 

The permissible error in ranging, if fire is to be effective, 
is therefore half the depth of the effective zone, e. g., at 1,000 
yards the effective zone is 140 yards in depth; the permissible 
error is therefore 70 yards. 

The probability of error in ranging increases with the dis- 
tance. That is, the probable error in ranging increases at 
the same time as the permissible error decreases. 

The probable error in ranging may be taken as 5 per cent, 
of the distance when a range finder is used; 15 per cent, 
when judging distance is the only means available; 10 per 
cent, when a combination of the two is possible. To this 
may have to be added errors due to climatic conditions. 

The figures above are given only as a guide, and allow- 
ances must be made for indifferent rangetakers, etc. 

To give a satisfactory degree of assurance of lire effect, it 
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becomes necessary, unless the situation permits of errors 
being corrected by observation of results, to increase the 
depth of the effective zone. The depth of the effective zone 
can be increased by the use of "Combined Sights" or 
"Searching." 

Combined Sights. 

When two or more guns are working together the depth 
of the effective zone can be increased by ordering different 
elevations to be used by each gun, while each uses the same 
aiming mark. By this means while the .effective zone is in- 
creased, the density of fire is considerably reduced. The dif- 
ference in elevation between guns depends on the number of 
guns available, the probable error in ranging to be allowed 
for, and the depth of the effective zone for one gun at the 
particular distance. The extreme difference in elevation must 
be limited so as to ensure that no gaps are left between the 
75 per cent, cones of the different guns. 

For general guidance, combined sights differing by 100 
yards should be used at and beyond 800 yards and up to 
1,200 yards, inclusive; beyond 1,200 yards the difference in 
elevation should not exceed 50 yards between guns. When 
two guns of a subsection are sighted to the same elevation 
"Combined Sights by Subsections" differing by 100 or 50 
yards, according to the distance, may be used. 

A Machine Gun Commander should use his judgment in 
modifying the application of the above in accordance with 
the facilities that may be available for accurate ranging, 
and thus gain the tactical end in view with less expenditure 
of ammunition, and less exposure of guns and personnel. 

Combined sights should at once be discontinued if accurate 
obervation of the strike of the bullets can be obtained. 

Machine Gun Commanders when ordering combined sights will 
give out the lowest range and the difference in sighting to be used. 
The lowest range will always be taken by the left hand gun of 
the section or sections as the case may be. The No. 1 of that 
gun will pass to the No. 1 of the gun on his right the range he 
himself is using and the difference ordered, and so on down the 
line. 

When the target to be engaged is a narrow one, and all guns 
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are using the same aiming mark, it will generally be impossible 
for the firers to observe their own particular cones of fire. In 
these circumstances no alteration in sighting is permissible except 
under the orders of the Machine Gun Commander. If as a result 
of his observations or for other reasons, the Machine Gun Com- 
mander wishes to alter the sighting, the quickest method is to 
bring the elevation of the left hand gun above that of the right 
hand gun or to lower the elevation of the right hand gun below, 
that of the left hand gun according as to whether he wishes to 
increase or decrease the elevation. To ascertain the amount up or 
down multiply the difference in sighting between guns by the 
number of guns used, e. g., 4 guns 50 yards difference; amount 
necessary 200 yards. 

When the guns are laid on different points of aim, each firer 
should endeavor to correct his elevation from observation of the 
bullet strike. In such cases the effect may be increased by tra- 
versing from the flanks inwards or from the center outwards. 

Searching. 

The principles of searching are taught in Part I of the Annual 
and General Course for Vickers, Maxim and Colt guns. 

It is used when only one or two guns are available and com- 
bined sights will not overcome ranging errors. It requires much 
skill on the part of the firer to avoid gaps. The size of the 
groups will depend on the nature of the target engaged. When 
one gun is being employed for "Searching" the sights are adjusted 
so that the first group will include the lowest limit to be searched 
which is dependent on the probable error in ranging expected. 

The gun is now laid on the aiming mark, and the sights 
adjusted without relaying so that the last group will include 
the highest limit to be searched. The line of sight will now 
strike the ground short of the aiming mark. A group is now fired, 
after which the elevating wheel is turned to cause the next group 
to strike sufficiently far beyond the first to ensure an overlap. 
This is continued until the line of sight is again brought on to 
the aiming mark. 

When using two guns the left gun will act as described above ; 
the sights of the right gun will be adjusted in the first instance 
to the highest limit to be searched, and will work down to the 
lowest limit. 
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Searching will be discontinued when observation of results is 
obtained. 

The effect of ground rising with respect to the line of sight 
must be considered when combined sights or searching is 
employed. 

Combined sights and searching can be used for engaging tar- 
gets of great depth, such as roads, bridges, etc. 

Traversing. 

The principles of traversing are taught during elementary gun 
drill and during the Annual and General Machine Gun Courses. 

This method of distributing fire laterally is employed against 
a linear target. 

The normal method of traversing is by means of a series of 
small groups, with the object of covering as wide a front as 
possible with only sufficient volume to ensure effect. In this case 
a group should consist of from 5 to 10 rounds only, because 
against a linear target greater volume will not produce greater 
effect. 

Traversing may be either horizontal or diagonal. 

This method of engaging a linear target possesses certain dis- 
advantages. It is a slow method and requires careful training, 
and the regularity of the groups may possibly detract from the 
effect produced on the target. The former can be remedied to 
a great extent by seeking opportunities for oblique fire thus 
reducing traversing to a minimum. Loss of effect due to the 
regularity of the groups, can be overcome by teaching the gunner 
when ordered to apply each group to a different portion of the 
target. 

Up to ranges of about 1,000 yards experiments show that 
machine guns firing 250 rounds in a minute can distribute fire 
over about 25 yards of front. 

An alternative method is the "Swinging Traverse," the tra- 
versing clamp being kept fairly loose, and the gun swung evenly 
and smoothly from side to side. This method may sometimes 
be found necessary against dense targets at close range, when 
the normal method would be too slow. 

Using this method a gun can distribute fire over approximately 
30 yards of front in 5 seconds at close ranges. 
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Night Firing. 

If the gun position is not exposed to the enemy's fire, the gun, 
if not otherwise required, can be mounted and laid by day and 
left till night. At night some kind of auxiliary aiming mark is 
placed in front of the gun in line with the target. This auxil- 
iary aiming mark can be a screen secured to the open side of a 
box in which is placed an ordinary siege lantern, or an electric 
torch. This screen is marked with lines to permit of searching 
and traversing within definite limits. The horizontal lines on 
the screen are 1 inch apart, which will give a difference of angle 
of 10 minutes from the center line if the screen is placed 10 yards 
from the gun. The amount that 10 minutes represents in range 
can be readily ascertained from the table showing the angles of 
elevation for the gun. The vertical lines are 2^2 inches apart, 
which will give deflection of about 2 feet per 100 yards of range, 
when the screen is placed 10 yards from the gun. 

Some searching is necessary at night to overcome any errors in 
laying, holding, or other factors. 

When the gun position is exposed, or several lines of fire are 
required, it will often be possible for arrangements to be made 
by day, so that the gun and tripod can be brought up under cover 
of* darkness and placed in position to open fire when required. 

By day, an observer selects the gun position and also the target 
he wishes to engage. He places a stick (L) in the ground about 
10 yards from his gun position and in rough alignment between 
the target and gun position. He then crawls back to the gun 
position and places a stick (G) in exact alignment with, his 
first stick (L) and the target. If it is probable that more than 
one target is to be engaged other sticks (L 1 , L 2 ) can be placed 
between the stick (G) and the different targets (T, T 1 , T 2 ). To 
do this an assistant is required to place the sticks in position 
while the observer dresses them from (G). It is necessary to 
place the sticks vertically in the ground, and the stick (G) 
should not be more than 6 inches above the ground to avoid being- 
knocked over by the crosshead of the tripod, when it is placed 
over it. 

Ranges and angles of sight to the target must also be taken. 

Should it be found impossible to place the stick (L) in position 
owing to the proximity of the enemy the stick (G) should first be 
placed in position and a second stick (M) placed in rear of it 
and in alignment with (G) and the target. 
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Under cover of darkness the position of (L), can be easily 
ascertained by an observer at (M) directing an assistant to place 
a stick in alignment with (M) and (G). 

At night, the auxiliary aiming mark is placed in the exact 
position of the stick L, L 1 , L 2 , according to the target it is 
desired to engage. 

The gun and tripod are brought up and the crosshead is 
taken from the socket. The tripod will then be placed over the 
stick (G) so that the intersection of the "Webs" in the socket 
is exactly over it. The crosshead and gun are then mounted and 
aligned on the lamp. 

After the required angle of quadrant elevation has been placed 
on the gun, the tangent sight slide should be adjusted so that 
the line of sight is directed at the intersection of the central 
vertical and horizontal lines on the night firing screen. Allowance 
for any side wind blowing must now be made by using the 
vertical lines on the screen. 

When the conditions -are such as to render the placing of the 
night firing screen in front of the gun impossible, use may be 
made of mirrors to allow of it being placed in rear or to a flank. 

Overhead Fire. 

Direct overhead fire with machine guns may be employed under 
certain limited conditions. The following factors, all of which 
tend to increase the difficulty and risk in employing fire of this 
nature, necessitate the working out of a reasonable margin 
of safety. 

1. The state of the barrel. 

2. The condition of the tripod and the nature of the ground 
on which mounted. 

3. The degree of visibility of the target. 

4. Errors due to ranging and climatic conditions. 

5. Accuracy of laying and holding by the firer. 

The flat trajectory of modern ammunition necessarily restricts 
overhead fire at the closer ranges, if the gun position, friendly 
troops, and the enemy are approximately in the same place, while 
at long ranges the dispersion of the cone of fire and difficulty 
in ranging may make it dangerous. 

Overhead fire therefore may normally only be employed under 
jthe following conditions :— 
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(a) When the gun is fired from or at a commanding position, 
or across a valley. 

(b) When the distance to the target has been obtained ac- 
curately, that is by a highly-trained rangetaker, who is able to 
guarantee the distance within 5 per cent, of error. 

(c) When the No. 1 at the gun is an expert firer. 

(d) When an angle of 30 minutes is formed by the intersec- 
tion of imaginary lines drawn from the target and friendly 
troops to the gun, the distance to the target being 1,000 yards 
or under. 

If the distance to the target is over 1,000 yards and not more 
than 1,500 yards the angle thus formed must not be less than 
60 minutes. 

The above angles give a sufficient margin of safety at 1,000 
and 1,500 yards respectively. At distances within 1,000 yards, 
and between 1,000 and 1,500 yards, the margin of safety contin- 
ually increases. If the distance to the target is over 1,500 yards 
direct overhead fire should not be employed, as the position of 
the lowest shot of the 100 per cent, cone over 1,500 yards is 
uncertain. 

The foregoing may be modified provided accurate and reliable 
observation is insured. This, however, is a matter for the exer- 
cise of judgment and commonsense on the part of the Machine 
Gun Commander. Too much reliance must not be placed on the 
ability of an observer to pick up the cone of fire during an 
attack. The fire of the attacking troops, as well as supporting 
troops, together with the artillery, may be such, that the machine 
gun cone of fire cannot be picked up correctly. 

The safety angles of 30 and 60 minutes may be obtained as 
follows : — 

1. From prismatic field glasses graticuled for Mark VII ammu- 
nition. In this case the distance between the zero line and the 
600 yard graticule gives the required angle for 1,000 yards and 
under, while the distance between the zero line and the 1,000 
yards graticule will give the angle for distances between 1,000 
yards and 1,500 yards. This method of obtaining the safety 
angles is unreliable, since it is quite possible for the wrong lines 
to be used. 

2. With the aid of the machine gunner's protractor, as follows : 
Hold the protractor vertically and at the full length of the 
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cord from the eye: the space between the safety lines marked 
will then give the required angles. 
3. By means of the tangent sight : — 

Lay the gun on the target with the correct elevation, then if the 
distance to the target is under 900 yards, move the slide up 400 
yards; if 900 yards or over move up the slide 250 yards. In 
each case adopt the auxiliary aiming mark thus formed. 

This method has its advantages and disadvantages. In one 
sense it is against the principles of machine gun training which 
emphasizes the importance of the No. 1 looking at the target, and 
not along his sights when firing. Again the gunner, having care- 
fully marked the spot on which the sights are aligned, is trained 
to take the heads of the advancing infantry as his aiming mark, 
when they reach and pass this spot, a proceeding which may not 
always be desirable. The chief advantages obtained from this 
method are : — 

Each gunner can obtain the safety angle required for the par- 
ticular troops he is supporting; when the troops who are being 
supported pass the spot marked as an aiming mark, the gunner 
can still continue firing by elevating the gun so as to maintain 
his aim on their heads. 

Thus the cone of fire passes over the heads of the friendly 
troops with a uniform margin of safety at each advance, and 
may search ground in rear of the enemy's position possibly occu- 
pied by supports and reserves. 

The disadvantages of this method can be minimized by the 
Machine Gun Commander using a protractor as a checjc on the 
firer. This is particularly necessary when the nature of the 
ground on to which fire is being directed, gives a false impression 
as regards the limit of safety. 

Indirect Fire. 

On rare occasions indirect fire may be used. This form of 
fire is rendered possible by the "fixed mounting" of the machine 
gun. Lewis guns and others of a similar nature must never be 
used, owing to the fact of their being "air-cooled," and fired from 
light mountings. 

Indirect fire may be of great value in annoying the enemy and 
affecting his morale, but except under unusually favorable condi- 
tions, cannot be expected to inflict serious loss, 
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The main disadvantages of indirect fire are: — 
It requires in most cases a great deal of preparation, but accu- 
racy in calculation. Unless officers possess experience, it may 
sometimes be employed under conditions, where direct fire is not 
only possible but necessary. Under certain conditions it may be 
positively dangerous to our own troops. 

Spirit Level Method. 

With the aid of a carpenter's ordinary spirit level, indirect fire 
can be quickly and accurately applied with machine guns, to a 
target which is invisible to the firer. The conditions necessary 
for success with this method are : — 

(a) The target must be visible to the controlling officer from 
a position behind, and slightly above the gun. 

(b) The gun must be far enough away from the obstruction 
to insure the bullets clearing it. This can only be ascertained 
definitely after the correct elevation has been placed on the gun 
to hit the target. 

(c) The gun and the target must be approximately on the 
same level. 

(d) The controlling officer, or the range-taker, must observe 
the fire through field glasses or the range-finding instrument 
respectively, preferably from a flank. 

The method of employing this fire is as follows : 

(1) The controlling officer raises his head only just suf- 
ficiently to enable him to give orders to the No. 1 as to aligning 
his gun on to the target for Direction only. 

(2) Having finished aligning the gun, as described above, the 
controlling officer now gives the following orders : 

(a) "Sights at zero." 

(b) "Level gun with spirit level." 

This is done with the Vickers or Maxim gun by laying the 
spirit level on the top of the breech casing and then by moving 
the elevating wheel until the bubble in the spirit level is central. 

(c) "Place an aiming mark where sights are now pointing on 
near side of obstruction." 

For example, a stone or handkerchief, or anything No. 1 can 
see plainly. 

(d) "800" (or whatever the range to the target happens to be 
from the gun position). 
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(e) "Relay on aiming mark." 

(/) Ascertain if shots will clear obstruction by adjusting the 
sights for the distance to the obstruction. If the line of sight 
now clears the obstruction, the cone will also clear. 

(g) "Fire" (or signal to fire). 

Since the gun is now laid, with the correct angle of 'elevation 
for the range to the target on the sights, the bullets will now 
strike the target or in its vicinity. 

Any necessary alterations in elevation, or in deflection, are 
made according to the results of the fire which will be signalled 
in by the range-taker, observing the fire through his powerful 
instrument. 

This method must not be employed when firing over the 
heads of our own troops. 

Spirit Level, Contoured Map, and Elevating Dial. 

From the map ascertain the distance to, and difference in 
height between, the gun position and target. From this work out 
the angle of sight in minutes in the following manner : — 

Divide the difference in height reduced to inches by the num- 
ber of hundreds of yards in distance, e. g., difference in height 
40 feet, distance 2,000 yards, angle of sight is therefore 24 min- 
utes. The angle of sight can also be found by the following 
formula : 



Where VI is the difference in height in feet, H.E. the distance 
in yards, and D is the angle of sight in degrees. 

Add or deduct the angle of sight thus found to or from the 
tangent angle for the distance, according to whether the target 
is above or below the gun position. This will give the Quadrant 
Elevation to be placed on the gun. 

To place the required Quadrant Elevation on the gun : — 

Level gun by spirit level, No. 1 holding the while. 

Slip dial round till zero is under pointer, without disturbing 
the bubble. 

Clamp dial to, but without disturbing, elevating wheel, 
One revolution of the elevating wheel equals 4° elevation or 
depression on the gun. To obtain an angle of elevation of 8°, 
the elevating wheel would have to be revolved twice. 



VI X 19.1 



= D. 



HE 
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The Elevating Dial is accordingly graduated to 4° showing 
sub-divisions of 5 minutes which are easily capable of sub-divis- 
ion by eye. 

When the required elevation has been placed on the gun, put 
a suitable aiming mark in position between the gun and target; 
the night- firing screen will do for this purpose. Raise the slide 
of tangent sight as when firing by night, without altering the 
elevation of the gun. The direction of the target can be ob- 
tained by means of the traversing dial, or prismatic compass. 
During pauses in the firing the gun must be relaid on the aux- 
iliary aiming mark. The spirit level should also be placed on the 
gun at frequent intervals and the gun levelled. If the zero mark 
on the dial is then not opposite to the pointer, the dial should 
be undamped and adjusted so that the zero mark is in the cor- 
rect position as described above. The correct Quadrant Elevation 
should then be placed on the gun and the tangent sight slide 
altered as necessary. 

Clinometer and Contoured Map. 

From the map ascertain the necessary Quadrant Elevation to 
place on the gun. Now set the clinometer to the required read- 
ing, and place it on the cover with the arc to the rear and with 
the long edge parallel to the axis of the barrel. Turn the ele- 
vating wheel, No. 1 holding correctly, till the bubble is central. 
Place an auxiliary aiming mark in position. 

The clinometer should be placed on the gun at frequent inter- 
vals and the elevation checked. 

When firing over the heads of our own troops no clinometer 
should be used, unless it has been tested, and if necessary cor- 
rected, immediately prior to firing. 

Graticule Method. 

By means of graticules cut across the focal plane of a pair of 
prismatic field glasses, indirect fire can be as quickly applied, as 
ordinary direct fire. 

These graticules represent the angles of elevation for the gun. 
The topmost graticule represents zero, and the lines below repre- 
sent every 100 yards upwards, from 200 yards. 

Proceed as follows: 

(1) Obtain the range to the target. 
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(2) Move to a position whence you can observe the target 
through graticuled field glasses, look at the target in such a way 
that the graticule, representing the range to the target, falls 
across the target, then look for a suitable aiming mark above 
the target (which aiming mark must be visible from the posi- 
tion where the gun is mounted) and see which graticule falls 
across this aiming mark. 

The range corresponding to this graticule, is the tangent eleva- 
tion at which to open fire, using the suitable aiming mark to 
lay on. By this means great accuracy is obtained while the gun 
and firer are invisible to the enemy. 

This method becomes inaccurate when the eye of the officer 
using the graticuled glasses is more than 6 feet above the gun. 

It is important to get an aiming mark vertically above the 
target making any necessary allowance for wind. If it is found 
necessary to increase or decrease the elevation after fire has 
been opened, since the position of the slide does not indicate the 
range to the target, another method other than the normal must 
be employed; there are roughly as many clicks on the ratchet 
of the tangent sight as there are hundreds of yards in the range, 
at all ranges below 1,500 yards. 

For example, if using 500 yards on the sights and the range 
to the target is 900, we observe our cone what we judge to be 
100 yards short of the target, the officer would order the firer to 
increase his elevation by 9 clicks, when he will find the elevation 
recorded on his sight to be 700 yards. 

This method must not be employed when firing over the heads 
of our own troops. 

Long Range Searching Fire. 

In trench warfare, where the positions of our own and the 
enemy's troops are clearly marked, long range searching fire, over 
the heads of our own troops, may sometimes be safely employed. 

To obtain the best results, observation of the strike of the bul- 
lets is essential. The element of chance, due to errors in ranging, 
climatic conditions, errors as to the exact position of the gun, 
etc., will thus be removed. 

When observation of results is possible fire may be directed 
on the hostile support or reserve lines, communication trenches, 
etc. When no observation is possible the most that can be 
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hoped for is to engage an area of ground with the object of 
sweeping reverse slopes of hilla which are defiladed from fire at 
short ranges; interrupting traffic on roads, etc. 

To insure the safety of our own troops the following must at 
all times be strictly adhered to : — 

1. No target should be engaged at a range of less than 1,500 
yards. 

2. The guns must never be more than 1,500 yards distant from 
bodies of our own troops, over whom they are firing. 

3. When the guns are 1,000 yards or under from our own 
troops, the range at which they are fired must be such as to ensure 
the center of the cone of fire passing. at least 60 feet over their 
heads. 

When the guns are between 1,000 yards and 1,500 yards from 
our own troops this height must be 125 feet. 

4. The position of our own troops with reference to the gun 
must be accurately ascertained. 

5. When there is a negative angle of sight between the gun and 
target, or a positive angle of sight between the gun and our 
own troops, the heights shown in the trajectory table will be 
reduced. . 

The guns must therefore be moved back to fire at a range 
which will give the required safety limits tinder these conditions. 

6. Climatic conditions must be carefully studied. 

7. As a slight sinking of the tripod during firing may seri- 
ously affect the safety of our own troops, owing to the altered 
angle of elevation, every precaution must be taken to prevent 
this happening. The legs of the tripod should be firmly imbedded 
in the ground, and provision made to prevent them moving from 
their original position. 

8. When "traversing" or "searching" is used provision must 
be made in the shape of wooden battens, etc., to limit them to 
a safe amount. 

9. A worn barrel should not be used. 

10. All calculations must be carefully checked before firing. 

11. Troops over whom fire is to be opened must be cautioned, 
and a certificate to this effect signed by the Company Commander. 

12. Clinometers if used, must be tested, and if necessary cor- 
rected, before use. 

To direct fire on to a target invisible to the guns, a map having 
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a scale of not less than 3 inches to 1 mile must be used. In 
order to find the correct elevation, the map must be contoured. 

The following information is required from the map : — 

The exact position of the gun, the direction and distance 
between the guns and target, and the angle of sight from the 
guns to the target. Small errors in the position of the gun will 
cause serious errors in direction.^ 

The position of the gun on the map can be found by "resec- 
tion" with the prismatic compass. 

The direction of the target can be obtained by means of a 
compass bearing or by the use of the traversing dial. 

To find direction with the traversing dial proceed as follows : 

Select some convenient object visible from the gun position 
which can be identified on the map for use as a reference object. 
On the map draw lines from the gun position to the reference 
object and target. Measure with the protractor the angle formed 
by these two lines at the gun position. 

Place the gun in position on the ground, and lay on the refer- 
ence object. Note the reading shown by the pointer on dial. Add 
or deduct this reading from the angle already obtained from the 
map, according to whether the reference object is to the left or 
right of the target. 

When the reference object it is desired to use cannot be identi- 
fied on the map, its compass bearing must be taken from the gun 
position and "plotted" on the map. The required angle can then 
be measured and used with the traversing dial as before. 

To place the required elevation on the gun use either of the 
methods of "Indirect Fire" described above. 

To facilitate the making of notes on angles of elevation, 
bearings, safety of our own troops, etc., it is advisable to enlarge 
the area to be engaged. 

TACTICAL SUMMARY OF MACHINE GUN OPERATIONS 
FOR OCTOBER, 1917. 

(British General Staff.) 

1. Nature of Information. 

The material on which the present resume is based consists 
of the brief list of tactical lessons noted in the Army Machine 
Gun Reports for October, Intelligence Summaries for the same 
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month, and the narratives of particular operations from Septem- 
ber 20th onwards. 

Owing to the large measure of agreement which has been 
reached* among Armies as to the principles of the tactical em- 
ployment of Machine Guns in warfare against highly organized 
defenses, no striking novelties are to be found in the technical 
lessons mentioned in the Army* reports. On the other hand, the 
narrative of particular operations shows manifold variation in 
detail, and sheds fresh light on the application of these agreed 
principles to the special kind of warfare that was experienced 
in the fight for the Passchendaele Ridge. * 

2. Intelligence Publications. 

In the daily summaries and special publications issued by the 
General Staff, Intelligence, the following facts stand out: — 

(a) There is evidence that the enemy is beginning to copy 
our methods of indirect fire. 

(*.) A captured graph was very nearly a facsimile of the 
clearance graph used in one of our Armies, but it appeared 
to contemplate the putting on of elevation by some form of 
tangent sight method. 

(u.) Prisoners captured in the beginning of November 
state that "Barrage and Indirect fire is now being taught to 
all men in the field as far as possible. One man from each 
Machine Gun Company is being sent to the Deutsche Gewehr 
Fabrik, at Spandau, for a course including instructions in 
Machine Gun construction and in Barrage and Indirect fire." 

(b) In Flanders, during the month of October, the enemy 
changed his defensive dispositions in a way which very closely 
affected the tactical employment of Machine Guns on both sides. 
Instead of the thinly held front line defended in depth by nests 
of Machine Guns and mazes of wire which afforded gaps 
through which his counter-attacking Divisions could sally, he 
placed more reliance on a concentration of troops in the for- 
ward area liberally supported by Machine Guns. His counter- 
attacks were therefore delivered much sooner than previously, 
and by troops much closer forward. By the end of the month 
he seems to have found that this change had been carried too far, 
and reverted to a middle policy of keeping his main counter 
troops well in rear, and at the same time maintaining his extra 
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stock of fire power in the front line, especially Machine Guns. 
These changes affected our own Machine Gun tactics in two 
ways: — (») It increased the importance of the task assigned to 
the Machine Guns sent forward to consolidate in the neighbor- 
hood of the final objective, (u) It made an immediate response 
to SiO.S. calls of critical importance. 

The effect of the machine gun barrage, as reported by prison- 
ers, under the latest tactical conditions may be estimated from 
the following extracts: — 

"Our machine gun barrage was so effective on October 30th, 
that reinforcements were entirely cut off. Several attempts were 
made to get through, but proved unsuccessful on account of the 
heavy fire of our machine guns. 

"The 22nd Bav. Inf. Regt. were entirely cut off from their 
reserves by our machine gun fire. Both the front line and 
reserve companies sustained very heavy casualties, and the men 
in the front line, seeing that they could not expect any rein- 
forcements, surrendered." (Second Army Summary of Novem- 



On the subject of Intelligence the Second Army report makes 
the following recommendation: — "The Machine Gun Company 
being a single unit distributed over a brigade front and in close 
touch with brigade headquarters, has opportunities for collect- 
ing information greater than those possessed by any infantry 
battalion. Section officers and N. C. O/s should be trained in 
what to report and how to report it. Opportunities might be 
taken during winter months of attaching officers and N. C. O.'s 
of the Machine Gun Corps to the Intelligence Branch of the 
Staff for this purpose." 

3. Forward Guns for Consolidation. 

The lessons emphasized in the Army reports may be divided 
into two groups according as they deal with forward or rear 
guns : — 

"The striking feature throughout these operations has been the 
execution done by machine guns pushed well forward— usually 
by guns close to the final objective. Excellent targets have 
been obtained, both as the enemy were retreating and when 
they counter-attacked. Enemy machine guns and strong points 
have been engaged and defensive flanks have been formed. Good 
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results have been obtained both at the intermediate and final ob- 
jectives; and the role of these guns has not been merely a defen- 
sive one. On the 20th September on one Corps front 10 to 12 
guns went forward in connection with each attacking brigade. 
About 4 guns were in most cases allotted to the final objective, 
the remainder consolidating in depth. In view of the results 
obtained, the casualties were not excessive. Those actually in- 
curred on the day of attack were in many cases slight. Some 30 
casualties and the loss of two or three guns may be taken as an 
average for a company on the day of attack and the two follow- 
ing days." (Second Army.) 

"To hold a brigade front it was found that eight guns sent 
forward with the atacking waves were probably more than suf- 
ficient." (First Army.) 

In the operations at Polygon Wood, September 26 to 30, the 
88 machine guns available to support the attack of one division 
were distributed as follows: — 

Mobile guns 16 

Mobile reserve guns 16 

Barrage guns, creeping 24 

Barrage guns, S.O.S 32 



The mobile guns were under orders "closely to support the 
attack of their respective brigades." 

The mobile reserve guns were under the control of the G.O.C/s 
of assaulting brigades. 

"The number of mobile giins, 8, allotted to each brigade proved 
quite sufficient, even in the case of the 15th Brigade where heavy 
calls were made on the machine guns to cover the exposed flank. 

. . . Not lsss than six men per gun should be sent forward 
with mobile guns. These men should all be machine gunners 
and not attached men." (Report by D.M.G.O.) 

The object of forward or mobile guns is to effect consolida- 
tion in depth: the guns coming into position after each ob- 
jective has been definitely captured by the Infantry, and being 
thinned out where possible in the intermediate objectives after 
the final objective has been sufficiently organized for defense. 

On September 20 to 22 at Langemarck Ridge the work of 
defense was organized as follows: — 
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(a) "No guns were actually attached to the Infantry at all, 
but given certain objectives to go to in the ground captured 
by each battalion, and were given strict orders to work in close 
co-operation with the battalion. 

(b) "The teams trained specially with the Infantry whose 
advance they were to support. A miniature board model was 
made, showing the whole ground to be taken, the objectives 
of each battalion, and of other gun-groups, the approximate 
direction in which they would fire when in position, and the 
artillery barrage . . . Every N.C.O. and man, both machine 
gunners and carriers, knew as much of the scheme' as the offi- 
cer did before going over, and this proved invaluable, espe- 
cially in the cases when the officer was wounded early in the 
attack. 

"N.C.O/s carried on and went straight to their objectives, 
having a full knowledge of what their teams had to accom- 
plish." 

(c) The group of 6 guns which had been detailed to go 
forward for the defense of Wurst Farm area (which was in 
the neighborhood of the final objective and the tactical key 
to the whole situation), picked their way without loss through 
the artillery barrage with the exception of one gun team which 
went astray. On arrival the guns were established in their 
pre-arranged positions. "Infantry officers were informed of 
the positions of these guns, and the M.G.O. endeavored to 
assist in the organization of their Lewis guns for counter-attack 
defense, as the orders were that this position was to be held 
at all costs: Wurst Farm area being the key to everything. 
Eventually, by 12.30 p. m. the whole ground around this strong- 
hold could be swept by machine gun, Lewis and rifle fire. 

"No gun, Vickers or Lewis, had a field of fire of less than 
600 yards. The co-operation between these guns, and their 
excellent field of fire, proved later, in the counter-attacks, to 
be invaluable. Every gun, Lewis and Vickers, had a clear 
and specific portion of ground to cover, which minimized the 
amount of ammunition that might be wasted (such as would 
be caused by the Vickers and two Lewis firing on the same 
point )." 

In the operations by a division at Wallemolen at the foot of 
the Passchendaele Ridge, October 26th and 30th, all four ma- 
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chine gun companies, in accordance with an earlier Divisional 
instruction, received their orders from the D.M.G.O., who also 
had the supervision of all machine gun training. The forward 
guns came under the orders of the Group Commander of the 
rear guns at advanced brigade headquarters. This arrange- 
ment was made with a view to co-ordinating the work of for- 
ward and rear guns and keeping the D.M.G.O. in immediate 
touch with the general machine gun situation. Thus, when two 
guns of the right consolidating section were hit by shell fire, 
they were promptly replaced from the barrage batteries which, in 
turn, received guns from the rear. On October 26th the casu- 
alties were very heavy, and therefore on October 30th the gun 
teams were under orders to proceed more slowly with their 
guns wrapped in water-proof sheets. The casualties were then 
very light, and "as. soon as the Infantry line was established, 
the whole front was covered by the cross-fire of these guns." 
Their orders were: — "These sections will advance after recon- 
naissance by bounds of about 50 yards. They will take every 
precaution to keep their guns and belt-boxes clean. Their duty 
is to deal with counter-attacks in force and not with snipers 
and small parties which will be dealt with by riflemen or Lewis 
guns of battalions." 

4. Rear Guns for Covering the Advance, and S.O.S. 

In contrast with the advance attempted on July 31st, the ad- 
vances made by the Infantry in the latter stages of the Ypres 
operations were much shorter. This materially affected the 
tactics of the rear guns and enabled them to take steps for 
surmounting difficulties which had been experienced in the earlier 
stages. 

"The shortness of range of a machine gun barrage makes it 
difficult to select positions clear of the hostile artillery bar- 
rage. In consequence, barrage machine guns are very liable 
to be silenced, and it has been found in operations on a large 
scale, machine gun barrages soon become thin and patchy." 
(First Army.) 

"The failure of machine guns to be able to deliver effective 
barrage fire in certain operations has been invariably traced 
to the difficulties in reloading wet belts by hand (the employ- 
ment of the existing type of belt-loading machines being alto- 
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gether out of the question) and the lack of ammunition in dry 
belts." (Second Army.) 

To give the fullest value and the greatest reliability to the 
machine gun barrage under the exceptionally difficult fighting 
conditions in the Yjpres theatre, various expedients have been 
adopted. 

In the case of one division, dumps of S.A.A. and strong 
weather-proof belt-filling shelters were erected in the for- 
ward area during the comparatively quiet period before the 
divisional relief; and on the night following the firing of the 
barrage, by which time the objective had been fully organized 
for defense, the barrage guns were very considerably thinned 
out. 

In other cases higher rates of fire than usual, e. g., 100 rounds 
per minute for 1 hour 40 minutes, and wider traverses were 
adopted. "In a program shoot in shelled areas guns should 
not be called on to fire at a less rate than 75 rounds per min- 
ute. To fire at a slower rate involves the exposure of more 
guns and teams than is necessary. All available guns should 
be mounted at the conclusion of the shoot for the S.O.S." 
(First Army.) 

Nearly all reports of operations emphasize the importance 
of avoiding, when possible, the necessity for a forward move 
of the barrage batteries, for two reasons: — 

( t.) The exposure to shell fire while moving. 

(«.) The difficulty of carrying up sufficient S.A.A. to a for- 
ward position for S.O.S. work. 

In contrast with Vimy and Messines, where a continuous 
covering barrage was considered necessary, it has now become 
more usual to put the machine gun barrage on selected parts 
of the front only. The chief reason for this has been the 
exceptional density of our own artillery barrage in the Ypres 
sector, and the small depth of advance attempted on any one 
day. For example, on September 26th, at 'Sgrafenstafel, the 64 
guns of one division were divided into: — 

Rear guns 40 

Forward or mobile guns 24 

Total 64 

Instead of a continuous barrage the guns fired by batteries on 
(i) "Pill-box" areas, (w) the 'Sgrafenstafel cross-roads, (Hi) 
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along the Hannebeke valley. They had also as their second task 
a final S.O.S. line 400 yards ahead of the infantry objective. 

The covering fire, beginning at zero or later, was maintained 
for two hours after the arrival of the infantry at the final 
objectives, which were consolidated without interference from 
the enemy. 

The S.O.S. barrage line was on the basis of 30 yards per 
gun, and when called for at 3.15 p. m: it was down before the 
artillery barrage. 

"On September 26th, at Polygon Wood, another division 
adopted a further modification. Each of the two groups of 
rear guns had a separate task. The creeping barrage group 
(right) covered the infantry advance to the intermediate red 
line, firing 50 rounds per minute. It was then under orders to 
"Stand by until ordered to withdraw;" but the attack of the 
division on its right partially failed, and therefore batteries of • 
this group were switched to assist the arrested advance by area 
shooting. They were instrumental in breaking up counter-at- 
tacks on more than one occasion, and on the 27th opened fire on 
seven different occasions in the British area. At 4.30 p.m. on 
the 27th these guns were firing on localities where the enemy 
were reported to be massing for attack, one minute and ten 
seconds after the information reached me" (Report by D.M. 
CO.). Constant telephonic communication was maintained 
between D.M.G.O. and the creeping barrage group. The guns 
were in position for 60 hours. 

The S.O.S. rear group was allotted the task of replying to 
S.O.S. calls on an S.O.S. line 500 yards ahead of the final objec- 
tive. In addition, during the consolidation of this line it searched 
its frontage to a depth of 800 yards. Between 7.30 a.m. of Sep- 
tember 26th and 11.55 p.m. on September 28th, ten S.O.S. calls 
were answered, at a total expenditure of 738,000 rounds (includ- 
ing 314,000 for the first call on September 26th). The guns 
were in position for 85 hours. After 8.45 a.m. on September 
26th, all communication with the S.O.S. group was by runners, 
as the buried cable was cut. This, however, did not interfere 
with their work. "These guns are usually firing for many 
minutes before word can be sent to the Group Commander even 
when communication holds." 

The above arrangement suggests a very interesting point. It 
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is of course open to the objection, noted in the Second Army 
report, that two sets of positions have to be dug, and two sets 
of men have to be kept under fire during operations. But where 
there is a choice of ground and good cover in positions which 
would not be suitable for S.O.S. work, it is possible that batteries 
here can fulfill a double function. They can take part in covering 
the initial advance; and also, because, being on less exposed 
ground they can hope to maintain telephone communication, they 
can be used as switch batteries for concentrated fire on areas 
opposite their own front or that of an adjacent division. 

The extent to which observation can be obtained varies with 
the weather and the position which the battery or group occupies 
with reference to the operations as a whole. On the flank in 
clear weather, as for example, at the capture of Hill 70, north of 
Lens, in August last, it was possible to direct the fire of a group 
of batteries in a division covering the Canadian left flank from 
an observation post on commanding ground. It is also on the 
flank of an attack where the Infantry advance is small or nil, that 
telephonic communication can be most easily maintained. It is, 
however, sometimes possible to get good observation even in the 
centre of an attack. Thus, on September 20th from Shrewsbury 
Forest it was possible to observe not only enemy movements, but 
also the strike of the bullets on the ground (the ground being 
dry and the concentration of fire intense.) The rear guns 
here, which were divided as usual into two groups right and 
left, were sufficiently under control to enable one group to co- 
operate with the other when there was a check on the latter's 
front. 

The battery positions had been selected as far forward as 
possible with a view to avoiding a forward move. In addition to 
covering the infantry advance and firing on the S.O.S. line 
during the main counter-attack later in the day, the batteries, by 
reason of having good observation and communication, were able 
to fire on several different occasions on enemy troops as they 
were preparing for the counter-attack. In this way machine gun 
fire could be directed on to enemy targets from zero hour right 
down to and including the main counter-attack. 

5. Forward and Rear Guns. 

Hitherto the term mobile gun has been applied to guns detailed 
for consolidation because they have to go forward before they 
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can consolidate, and the arrangements for their move are almost 
the most important part of their work, but it would be a mistake 
to suppose that forward or mobile guns are in any sense pecu- 
liarly appropriate to mobile warfare. The contrary is the case. 
These guns are only intended to come into action when a position 
has been won and the fighting is momentarily stationary. While 
they are fulfilling their normal role they are not helping to cover 
the infantry advance. Moreover, inasmuch as when the infantry 
are moving, the guns also are moving at some distance behind, 
they are apt to be caught at a tactical disadvantage if they arc 
hurried up into action suddenly. It is therefore to be anticipated 
that just as the stationary barrage guns cover the advance in 
warfare against highly organized defences when the total move 
is a small one, so some form of barrage guns of the nature of 
mobile batteries will be required to follow up and support by 
overhead fire the several successive stages of a more or less 
continuous advance. It is therefore possible that more instruc- 
tion will be obtained from a study of the arrangements at the 
earlier fighting at Vimy and Messines than from the subsequent 
and perhaps exceptional type of warfare now under consid- 
eration. 

6. S.O.S. Barrage in Defense. 

The report of the Division referred to on the operation of 
September 26th submits as the final tactical lesson, "The advisa- 
bility of considering machine gun S.O.S. barrage a permanent 
portion of all defensive schemes, owing to the rapidity with 
which such machine guns can open fire." This is in accordance 
with the suggestion put forward in previous resumes. Central 
control, flexibility and rapidity of action are the three great 
desiderata of machine gun barrage fire, and the operations of 
the third battle of Ypres have supplied a most valuable training 
ground for the realization of these lessons in the most trying 
conditions. 

7. Lessons. 

The principal lessons to be learnt from the operations under 
review may be summarized as follows: — 

(a) The Germans are undoubtedly very much impressed by 
the effectiveness of our present methods of employing Machine 
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Guns, and we may expect a gradual development on similar lines 
in the German army. 
The normal German establishment is now: — 
Light Machine Guns: 2-3 per infantry company. (72-108 
per division.) 

Heavy Machine Guns: 8-12 per battalion machine gun com- 
pany. (72-108 per division.) 
The minimum figure is probably normal for divisions in quiet 
sectors of the front, the maximum being reached in active 
sectors. 

The average number per division is: — 



There are also about 90 independent machine gun "marksman" 
detachments (each of 3 companies), which are G.H.Q. troops 
and are allotted as required to particular sectors of the front. 
These companies are similar in establishment to the battalion 
machine gun companies. Any development of scientific machine 
gunnery by the enemy, therefore, is deserving of the most serious 
consideration and can only be met by still further scientific 
development on our part. 

The development of rapidly produced barrage fire by organ- 
ized machine gun batteries will be an essential feature of any 
successful effort at pushing forward under conditions of open 
warfare to exploit an initial success, when adequate field artil- 
lery support is lacking. 

For this reason, it must be realized that the development of 
scientific machine gunnery is as important from an open or 
semi-open warfare point of view, as it is from a trench warfare 
point of view, and this should be very carefully considered in the 
winter training of all machine gun companies. 

(b) There is still a tendency to push forward too many for- 
ward guns into the forward portions of the positions to be 
consolidated. 

(c) The fact that the forward guns should work on as care- 
fully a thought out plan, and be given as definite orders, as the 
rear guns, still wants further emphasizing. 

(d) Forward guns should seldom be definitely attached to 



90 light Machine Guns 
90 heavy 



Total 180 
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infantry battalions ; they should have definite orders as to routes, 
positions, etc., and be directly under the brigade to which they 
have been allotted. The Machine Gun Commander at Brigade 
Headquarters should also be the channel of communication 
between the Brigade Commander and the forward guns. 

(e) The great importance of an efficient Machine Gun S.O.S. • 
Barrage has again been brought out, and the necessity of the 
Machine Gun Barrage being "flexible" and easy of control has 
been demonstrated on many occasions. 

(/) There still appears a tendency in some divisions to use 
machine guns for work that is essentially the role of riflemen 
or Lewis guns, namely, to deal with snipers, infiltration, and 
early small local counter-attacks. 

The tendency is dangerous insomuch as it weakens the 
machine gun defense in depth against the larger counter- 
attacks which develop later. 



Note. — It is clear that the terms "Mobile Guns" and "Barrage 
Guns" hitherto used are misleading. It has therefore been 
decided to adopt the following: — 

Forward Guns, that is, the guns allotted to infantry brigades 
to go forward in support of the attacking battalions and carry 
out consolidation in depth of the ground won. 

Rear Guns, that is, the guns which supply barrage and other 
forms of covering fire from positions in rear. 



THE BRITISH MACHINE GUN TRAINING CENTER. 

(Report of an American Observer.) 

When on April 20, 1915, I visited the Machine Gun School 
at the front, its Commanding Officer, Major B. stated that 
he had recommended the organization of all the machine 
guns of a brigade into a single company, to be attached to 
Brigade Headquarters. As a result of efforts along this 
line by officers expert in the matter of machine gun work 
and the necessities of its service, a machine gun corps has 
been organized in three branches — cavalry of the line, in- 
fantry of the line, and the motor machine gun service. 

The training center of the machine gun corps, except as 
regards the motor machine gun service, has been estab- 
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lished at , in . It is commanded by Colonel 

(temporary Brigadier-General) H., C. B. He has a staff of 
eleven officers (one of these being at present a vacancy), 
ranging from the grade of Lieutenant to that of Lieutenant- 
Colonel, and consisting of two Assistant Commanders, two 
General Staff officers, one Deputy Adjutant and Quarter- 
master-General, a "Major," an Adjutant, an Assistant Ad- 
jutant, a Quartermaster, an Assistant Quartermaster, and 

an Instructor. .This "Centre" at consists of three 

branches or departments — the machine gun companies in 
process of organization and training, the machine gun depot 
companies, and the machine gun school. The staff of the 
school itself consists of 16 instructors, 22 assistant instruct- 
ors, and a large and varying niimber of attached officers of 
all grades. The diagram shown in Appendix No. 1, which 
was drawn up for me by* the senior Instructor of the school, 
Major C, will show the general outline of the administra- 
tion of the Centre as a whole. The entire force on duty at 
the Centre at the present time consists of 1,830 officers and 
12,500 enlisted men. 

Colonel J. told me that at first they had some difficulty 
in impressing on unit commanders and commanding officers 
of training camps the importance of sending to them only the 
fittest men. They are gradually educating the service at large 
to correct ideas in this respect by promptly returning as unfit 
a great deal of the personnel sent to them. He said that in one 
case they sent back to a single unit 87 men of a draft of 130 
from that unit. This raised a considerable stir and he was 
called upon for an explanation. 

Headquarters, 



9th March, 1916. 
The depot companies and the machine gun companies are 
all under the charge of. a Chief Supervising Officer with the 
rank of Major, who has several assistant supervising officers 
to direct the work. The new Field Service Manual, includ- 
ing the War Establishment for a machine gun company, has 
just been gotten out provisionally for the use of the training 
center at and a copy of it was given to me. It has 
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already been changed to some extent as it shows a machine 
gun company with a strength of 150 while it is now in fact 
153, as it includes an extra officer with the rank of Captain 
as second in command, one saddler, and one officer's servant. 
It is said by all here that the machine gun company is not 
nearly large enough, that it should contain at least 200 men, 
and that in the Guards Division which is able to regulate its 
own affairs to a much greater extent than can be done in 
other parts of the army they have already realized this and 
have taken ordinary infantrymen from the ranks and in- 
creased their machine gun companies to 250, a company in 
one case having reached 270. They are urgently impressing 
on the War Office the necessity for a larger number. As 
the organization stands now, there is one machine gun com- 
pany for each brigade attached to Brigade Headquarters 
and in no sense dependent on the individual battalions. This 
company has four sections with a total of 16 Vickers guns. 
There are in addition 32 Lewis guns with the battalions, 

eight to each battalion. (After I had returned from 

Colonel L told me that he has understood there are 

but 16 Lewis guns to the brigade, while a wounded officer 
just back from the front told me that they aim to have one 
for each platoon which would give 64 to the brigade. The 

figures given me at must of course be correct but 

it is probable that we are in a transition period in this 
respect.) There are thus three machine gun companies to 

a division, but Major L impressed upon me the serious 

error of having but three of these and having them attached 
to brigades. He says there should be five, giving a Division 
80 Vickers guns, and that the organization should be com- 
pletely divisional so that no Brigade Commander could inter- 
fere with the proper disposition of the guns of a divisional 
front by the claim that certain guns belong to him. As 
things are now he can and does. 

Speaking to me most impressively Major L , who is com- 
pletely wrapped up in his work, seemed to be intensely 
desirous of hammering into me and through me into our 
service certain facts that he regards as basic. I noticed 
that he dwelt on much the same line in his lecture that I 
attended afterwards, and also in the notes which he sent me 
at my request and which form a sort of pamphlet that he 




•99 



has prepared for the use of the school. There will therefore 
be some repetition in this respect. In our first conversation 
he said: "Organization is everything. Fire power is the one 
thing to be attained and the only thing that counts. In 
battle as a rule a man can command only himself or at the 
best he is very lucky if he can manage to control one man 
in addition. For that reason plans must be so thoroughly 
laid and so perfectly communicated in advance that all will 
follow out the plan and the result of the combined efforts of 
self-commanded individuals will thus in the long run be 
practically the same as if a real command had actually been 
exercised. The essential elements of a defensive line consist 
of a depth of wire and a front of machine guns. The machine 
gun with its personnel is no longer an auxiliary appanage 
of infantry and cavalry but is an arm of the service superior 
in fire power to any arm except artillery. A brigade is too 
small a unit to occupy a defensive front. A unit sector for 
defensive purposes must be occupied by at least a division. 
The infantry of a Division must be free for maneuvering and 
must not be held down to defensive fronts. To this end 
the machine gun corps of the division must be capable 
together with a small infantry support and a detachment of 
bombers detailed to it, of holding the defensive line while 
the main body of the infantry is left free to carry out the 
larger plan. In such a front there will obviously be certain 
places which will require a large number of guns and other 
places where guns would simply be wasted. For this reason 
the control must be central and divisional so that it can be 
exercised with a single view to the interests of the front taken 
as a whole The Machine Gun Commander should have the grade^ 
of Lieutenant-Colonel because the infantry units composing 
the division are battalions commanded by Lieutenant- 
Colonels. Controlling the entire sector he will place all of his 
guns according to the real demands of the situation as he sees 
it, and in such a way that they will afford mutual support. 
Otherwise, and as things now are, there is almost bound to 
be a diversity of plans on the part of the different brigades, 
each occupied with the apparent needs of its immediate 
front. The plan should provide for a number of. curtains of 
fire, say, three, echelonned in such a way that every blade 
of grass in the whole sector will be covered, and all should 
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be in such complete readiness that at a simple signal from 
the commander these curtains of fire may be turned loose 
instantly over «the entire sector. Communicating trenches 
will of course be arranged through the barbed wire so that 
infantry can move about at will according to the provisions 
of the higher plan." 

Cafptain M , one of the assistants to the Chief Super- 
vising Officer, took me through the work of his office. He 
explained that each depot company takes care of six machine 
gun companies as to drafts, and here again it was pointed 
out by all of the officers with whom I talked that this is far 
too much. What they hope to do is to increase the strength 
of the depot companies and make one, thus greatly aug- 
mented, take care of the division unit when that comes to 
be organized. There are 20 of these depot companies at 

, each consisting of 20 officers and 250 N. C. O/s, 

and men. In addition to furnishing drafts to their six com- 
panies at the front they are also used to form the machine 
gun companies here. As has been seen the Receiving Board 
may and frequently does send to the individual companies 
special men asked for daily, but as a rule recruits as received 
are assigned to the various depot companies and from these 
from time to time machine gun companies are made up as 
required. These machine gun companies are organized in 
groups of 12 each under an Assistant Supervising Officer. 
There must always be three of these groups of 12, the first 
consisting of companies almost ready to go to the front, the 
second of companies that are mobilizing, that is, under 
instruction and obtaining the necessary equipment but 
having already been completely formed as to personnel, 
and the third of companies that are in the process of forming 
from the depot companies as a matrix. There are just at 
present five of these groups. The number varies naturally 

according to the inflow of recruits. Major C told me 

that they are organized, equipped, and munitioned at 

to turn out one of these 12 company groups to the front 
every week but that this is not actually done because they 
cannot get the men fast enough. He expressed great regret 
that having worked the system up to such a point they are so 
hampered by the slow recruiting. 

The men are instructed first in the depots and afterwafds 
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in the machine gun companies under the direction of officer 
graduates of the school. These officers spend a month as a 
rule instructing in the depots before they are posted to 
their companies which they then instruct for six weeks 
before leaving with them for the front. While the regula- 
tions do not at present provide for specializing the depot 
companies they have found it advisable to do so, and thus 
one depot is composed entirely of drivers, another of signal- 
lers, and others of gunners. 

Each machine gun company when formed has 22 drivers. 
These have been given six weeks instruction in driving in 
the depot company before being posted. Their instruction 
is then continued in their company. Wherever possible 
drivers are specially selected from men who have had 
previous experience with horses. They must also be men 
of very good physique. They seem to make quite a specialty 
in this respect and to regard the selection and training of 
these drivers as a matter of very great importance. 

Speaking generally as regards training Major L said 

that they do not have anywhere near enough time to give 
the proper training, but they go on the theory that it is 
better to send out a large number of partially trained units 
than to hold them back here for more detailed instruction 
while feeding the lines slowly with highly trained units. The 
idea is that once at the front they will learn very rapidly 
from actual experience in the trenches if they are given a 
good working basis to start with. 

Captain M told me that during the first three weeks after 

the organization of a company the training is elementary, 
and that during this time the mobilization continues, the 
men being furnished their equipment, including guns and 
targets. During the third or the fourth week they get their 
mules and horses. The latter half of the course is devoted 
principally to target practice at the longer ranges and to 
such tactical instruction as can be given them in the short 
time at their disposal. He regrets that they have not eight 
weeks instead of six, in which case they could devote 
more time to tactical instruction. But as it is, they feel that 
they ought not to take too much time for this sort of work, 
in view of the present conditions of trench warfare. In other 
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words, as something has to be sacrificed, they think it best 
to let the loss fall on the tactical side. With the exception 
of the drivers, the minimum of instruction for men in depot 
companies is two weeks. The theory is that if drafts are 
sent out with but two weeks' instruction, the companies at 
the front can absorb these small numbers without danger 
and can continue their instruction there, while on the other 
hand an entire company formed here from the depots and 
sent out as a whole would be fatally handicapped if de- 
pendent on so short a course. 

The matter of administration is carefully differentiated 
from training. A large number of "dug-outs" — old retired 
officers — have been attached, and it has been found that the 
proper use to make of these is in the administration work, 
and that while, on the one hand, these officers must keep 
their hands off of training, which is along lines that they 
were never familiar with in their service of a former day, 
on the other hand the officers engaged in the actual train- 
ing must be relieved absolutely of the burden of administra- 
tion. They find that this works very well. All the paper 
work, mess management, care of barracks, inspections, ex- 
cept such as are involved in the instruction, etc., etc., are 
taken care of exclusively by these dug-outs, while the 
younger officers trained for this purpose are given complete 
control of the instruction, regardless of rank. This goes 
even as far as the General commanding the Centre. At first there 
was considerable embarrassment in the matter, but they finally 
hit on the scheme of regarding the Director of the training of 

the whole camp, Major L , and the Chief Instructor of the 

school, Major C , as staff officers of the Commanding Gen- 
eral, and as such charged with the exclusive control, nomi- 
nally under him, of their respective departments, in which 
he allows them respectively an absolutely free hand. 

The Machine Gun School. 

The object of the school is to train officers in machine 
gun work with a view to their teaching their N. C. O.'s and 
men when posted to companies. The course of instruction 
lasts for five weeks, at the conclusion of which, and after 
a week's leave, the student officers are posted to companies 
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as Company, Section, or Sub-section Commanders, accord- 
ing to their efficiency and experience. 
The standard of efficiency is gauged by: 

(a) Result of a written examination held on completion of 
the course. 

(b) Oral examination held during the course. 

(c) Personal reports by the officers conducting courses. 

(d) Note-books. 

Officers who, at the completion of the course are not con- 
sidered suitable to command a sub-section, but who have 
worked faithfully and shown the proper spirit, are retained 
in the school for a further course. If, on completion of this 
second course they are still considered inefficient, they are 
returned to their units as "Not likely to make M. G. Of- 
ficers." Student officers who fail to take the proper interest 
are generally sent back to their units during the fourth week 
of the course. On an average about two per cent, fail to 
qualify. The standard of each officer completing a course is 
entered on his card, which is forwarded to the Chief Super- 
vising Officer of the companies. 

The instructional staff is composed of: 

(a) Officers with war experience and considerable army ex- 
perience generally, who are temporarily or permanently unfit 
for further active service. 

(b) Officers selected from courses on recommendation of their 
instructors. Also a certain proportion of those who have 
been promoted from old regular army N. C. O.'s. Some of 
these have served as Staff Sergeants at Schools of Musketry. 

(c) Staff Sergeants selected from regimental N. C. O/s or 
reported on favorably by the "Examining Board." Some of 
these N. G O/s have previously been employed at Schools 
of Musketry. 

In order to ensure a constant supply of officers to com- 
panies, student officers join the school in batches every two 
weeks. They are then allotted to courses and commence 
their five weeks' course of instruction. By this means the 
entire training staff of a course gets a clear week's break 
after finishing, and before commencing the next course al- 
lotted to it, while at the same time the continuity of supply 
is not interfered with. It is the general opinion at the school 
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that a course of seven weeks should be substituted for the 
present one. Each course is under one officer as Senior In- 
structor, with two assistant officer instructors, each of whom 
has charge of half the total number of student officers com- 
posing the course. He is therefore responsible for the in- 
struction of his section, under the general supervision of the 
Senior Instructor of the course. The sections are divided 
into squads, the normal number in a squad being eight stu- 
dent officers, and each squad is under the direct instruction 
of an enlisted instructor. The number in a course must not 
exceed 100. If there are more than this to begin at any- 
one time, they are formed into two or more courses. There 
are at present 900 officers under instruction. All instructors 
wear armlets to distinguish them, those of enlisted men 
being of a different combination of colors from those worn 
by officers. All officers and N. C. O.'s selected for the in- 
structional staff undergo an additional five weeks' course 
under special instructors, after which they are attached as 
supernumerary instructors to courses until they are required 

to instruct. Major C said that the very best are the old 

army Non-Coms, but most of these are dead, so there are 
few left to draw from. Even those they have are men who 
have been wounded and rendered unfit for active service. 
Among officer instructors who have come from civil life the 
best are the actors. They seem to have the faculty of hold- 
ing the attention and sounding the minds of their auditors 
which is naturally incidental to that profession. The next 
best are schoolmasters. Decentralization is the aim sought. 
Everyone is allowed to do his work in his own way as far 
as possible, but results are expected of him. An instructor 
who seems to be falling off in his work is warned once and 
then sent back to his unit (in this case, of course, machine 
gun unit is meant). The Major finds a difficulty here, be- 
cause some are prone to let down on their work purposely 
in order to get to the front. 

Asked as to text-books Major C said that of course the 

official manuals form the basis of all instruction, but that 
otherwise they get up their own courses and their own texts. 
I asked him if he could not make use of some of the pub- 
lications on the market, and he said that one should be on 
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his guard in that respect; that these publications are made 
to sell, hastily written as a rule by some student officer of 
the school and almost certain to be inaccurate and mis- 
leading in many important particulars. The practice is 
frowned upon by the school and no recognition is given to 
any of these half-baked efforts. 

There are twenty sets of equipment available, and two squads 
work each day of the first week in "Fitting equipment." The 
riding lectures are arranged for by the officer supervising the 
riding instruction. The hours for them are agreed upon between 
him and the officer conducting the course. In addition to these, 
riding instruction is given daily throughout the course from 
7.00 to 8.00 a. m. As regards hours generally, the intention is to 
provide for an average of six hours per day for five days of the 
week and three hours on Saturday. In addition to this a great 
deal of studying has to be done. As will be observed from the 
above schedule the first three weeks are devoted principally to 
technical instruction and the last two to tactical. Courses are so 
arranged that in case of rainy weather indoor instruction replaces 
outdoor work automatically. Student officers have generally had 
from 5 to 7 months of ordinary infantry training. About 6 per 
cent, of them on an average have seen service in France or on 
other fronts. 187 Vickers guns are used in the school for instruc- 
tional purposes. I saw several squads at work with Lewis, Hotch- 
kiss, and Colt guns. 

I was given the outlines of five of the lectures, these being 
among the most important of the course and dealing with the 
following subjects : — 

The training of machine gunners. 

The employment of machine guns in open fighting. 

The occupation of various positions by machine guns. 

Machine gun field works. 

The employment of machine guns in trench warfare. 

These are attached as Appendices Nos. 2 to 6, inclusive. 
They also gave me a number of sheets of "Lecture Notes" 
covering most of the lectures delivered in a course as shown in 
the above schedule. These are attached as Appendices Nos. 7 
to 19, inclusive. They are issued out to the student officers to 
assist them in taking notes. As has been remarked they are 
graded on these notes. In connection with the practical work 
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they have a large room that they call the "Studio" where a num- 
ber of artists, officers and men, who have been obtained from 
the Artists' Rifles are at work all the time getting up drawings 
and paintings which are lithographed and used in the course. 
They say that by using these drawings, especially colored ones, a 
much clearer idea can be quickly gathered by a student officer 
hitherto unfamiliar with mechanics than would be the case were 
he suddenly confronted at the outset with the parts of the gun 
themselves. And the artists are able to give a more life-like 
appearance to the sketches than they would have if prepared by 
an ordinary mechanical draughtsman. After this they are given 
a thorough course of instruction with the actual gun taken apart 
and I saw a lot of this going on, the sergeants being seated with 
their squads sitting grouped about them. This sort of work is 
done indoors and the lectures are also given indoors, the huts 
provided for that purpose being large and well-lighted. 

In connection with the tactical lectures, diagrams of actual 
emplacements at various portions of the front are employed, and 
large reproductions of aeroplane photographs of various 
machine gun positions in France and Belgium are used for illus- 
tration. These reproductions have been made by the artists in 
the studio. On the lecture platform is a frame containing some- 
thing like a score of these plates. It contains a system of pulleys 
so that any desired plate can be dropped down into view by the 
lecturer at any time as he goes along with his talk. Nothing 
is used to illustrate the instruction except actual positions, 
emplacements, etc., on the lines at the front. In other words 
no pure theory is made use of whatsoever. In some cases the 
instructor will call attention to an apparently faulty position of 
the guns as shown in one of these plates and will say "It would 
seem that this position should have been so and so, but as a mat- 
ter of fact this is the way it was." 

I was given a number of these plates, and notes on various 
operations, and I attach them as Appendices Nos. 20 and 34 
inclusive. 

Captain M , the officer in charge of practical trench work, 

took me over his training grounds. Here he has nearly a mile of 
works constructed and to these he adds from time to time as 
new types are developed at the front regarding which he is all 
the time receiving information from his graduates who make 
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it a point to keep in touch with the school. They report in full 
and promptly all details which come under their observation and 
which may be of value in keeping the training up to date. The 
importance of this is impressed upon them during the course. 

Captain M 's training ground serves a double purpose. 

Besides the instructional use to which it is put for the benefit of 
the school, the actual work on it is done by the machine gun 
companies which in this way are trained for the work they will 
have to do at the front. To begin with all men are given one 
hour in building sand-bag parapets. At the end of this time they 
have become sufficiently proficient. They are taught how to lay 
the rows in alternate headers and stretchers breaking joints and 
also how to slope them back to the required degree of slope. 
These parapets where they are built on the plan generally 

employed at , that is, having the solid ground as a step, 

are nine feet thick at the base and six feet at the top, and they 
are raised to four feet six inches above the ground. About 
one and one-half feet back from the parapet a shallow trench is 
dug. In some places the step is made of sand-bags and is one 
foot six inches high. The bottom layer of sand-bags is then laid 
ten feet thick. The working parties are divided up into sections 
and each section does all the work in connection with a certain 
sector of the line. If any sector has different features from 
others all the men are shown this part of the work so they will 
get some idea of it. 

Particular attention is paid to the construction of loopholes 
and to their location. All are made with the idea of giving flank 
fire and cross-fire as this is regarded as the A B C of the instruc- 
tion. All the loop-holes that I saw were very carefully blinded. 
This is sometimes done by means of a board covered with poul- 
try wire tacked on its outside face, the meshes of the wire being 
filled with moist earth of the same color as that of the work. 
This earth is held in place by the meshes but from the inside 
the men are able to see through very well as there are always 
little open spaces. At a very short distance there is no sign of 
a loop-hole. I noticed one very elaborate loop-hole consisting of 
a steel box flanked on the inside of the work by steel plates set 
up in the form of a wall. This had been constructed in a 
machine gun emplacement The box had a hinged lid on its 
inside face, the hinges Wng at the top 10 that it naturally hung 
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down when not in use, thus closing the loop-hole. When firing 
was to commence the lid was raised. The outside face of the 
box was removed altogether and during the day the space was 
filled in by two full sand-bags, thus completely blinding it. As 
this face was flush with the outside of the parapet the sand-bags 
seemed no different from all the others. Between the hinges 
and the top of the dug-out in which this emplacement was con- 
structed were simple rows of sand-bags. Captain M said 

that steel plates should have been put there as well. The plates 
were % in. thick. They will not stop bullets of themselves but 
when the bullet has passed through one or two sand-bags it is 
said to be sufficient protection as it will not then penetrate the 

steel. Captain M remarked that they have received many 

complaints from the front about American steel. He says that 
a great deal of it is bad and that now they always use two 
plates of American steel laid side by side in lieu of one plate of 
their own. He thinks that one cause of the trouble probably is 
that this steel has not been tested against German bullets which 
he says have a very high penetration, but they have been satisfied 
with it when tested against some other projectile. 




It was in this loop-hole that I first saw the muzzle pivot device. 

I had been told at , on the occasion of our visit there, 

of a new scheme for traversing a machine gun at the breech by 
pivoting it at the muzzle, thus enabling the gunner to have better 
protection by firing through a loop-hole splaying inward instead 

of outward. Major C gave me a set of drawings showing 

this method of trench mounting invented by Sergeant Longfield, 
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Plates showing the Longfield mounting are reproduced herewith. 
The gun that I saw thus mounted was made of wood but was 
an exact model of the Vickers gun to all outward appearance. 
They use these dummy guns in the emplacements wherever it 
is desirable to leave them in position all the time. They are 
just as good for instructional purposes and it saves the real ones. 
Opposite the main works in this training ground they have 




constructed a line of simple works to represent the German 
defences. These are about as close to the main works or 
British line as are the German works at many points of the front 
as we saw them last year. In this way the men get a more real- 
istic idea than they would if they were limited to a study of 
their own works only. One part of the British line is in the 
form of a pronounced salient and back of it is a moderately 
straight line of trench acting as a sort of chord to the arc 
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formed by the salient. This they called a "switch." It is about 
60 yards behind the main work at the widest point of the sector 
and is connected to the salient trench by a number of communi- 
cating trenches. The idea is that if the salient is taken the 
switch may be held and will form a rallying point for the 
defenders of the line. To this end it is necessary to equip the 
communicating trenches in such a way as to prevent the advance 

of the enemy's bombing parties. Captain M said that there 

must be reaches in these communicating trenches offering at 
least 30 yards of a clear straight course. He has employed in 
some cases the "island traverse," but he does not like this 
method so well as what he calls "caponiers." The following 
diagram will show how they construct them at : 



The trouble with the island traverse is that it can be bombed 
from all sides while the caponier has much more natural earth 
protection. These caponiers are located at every change of direc- 
tion of the communicating trench and at the same point a T- 
shaped bombing trench is run out, as machine guns must always 
have bombers for their protection. They are then placed in 
the T while the machine gun covers the straight reach of the 
communicating trench from its emplacement in the caponier. The 
enemy is unable to ascertain from exactly what point the bombs 
are coming and of course the range is accurately known to the 
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bomber protectors of the machine guns who have a great advan- 
tage in this respect over the enemy. I saw just off one of the 
communicating trenches a novel form of dug-out. A loop had 
been made consisting of a narrow trench leading from the back 
end of the dug-out around into the communicating trench some 
yards away, as shown in the diagram. The dug-out opened into 
the communicating trench in front and into the loop in rear. In 
this way two lines of escape were open and in case of a bom- 
bardment causing a cave-in and blocking one entrance the other 
might still be available. If the communicating trench were con- 
gested by a movement of troops the loop would offer a second- 
ary passage for the personnel of the dug-out to escape for some 
little distance and await the passage of the troops. 

Captain M called my attention to a dug-out, the roof of 

which instead of resting on upright posts, had been built on 



cross-beams laid on the solid ground on each side. These beams 
had been originally placed some distance back from the open 
trench and it had been supposed that the solid ground would fur- 
nish a sufficient support but the weight of the roof had caused the 
ground to crumble little by little away from the opening until 
now the beams were almost flush with the open space and in a 

very short time would cave in. Captain M said that he 

kept this dug-out as an illustration of the way it should not be 
done. Upright posts are insisted on for all dug-outs. I was also 
told that emplacements should never be constructed without hav- 
ing a gun at hand as a model. When the gun is not so used 
some important feature is invariably overlooked and the emplace- 
ment is found to be useless for practical purposes. They showed 
me one that they had also left as a shocking example, in which, 
although the emplacement was beautifully constructed and 
finished, the traversing of the gun was rendered impossible by 
the earth projections. This was not apparent at all until the gun 
was actually placed. 





114 



At one point I noticed the blinding of a loop-hole in which 
the color of the bags used was slightly different from that 
of the others in its neighborhood and the presence of the loop- 



gested using white and black bags in about equal numbers, indis- 
criminately placed, so that any little difference that might exist 
between colors would be overlooked in the general break-up of 
the color scheme. 

The traverses in the infantry trenches were 12 feet wide and 10 
feet deep from the rear of the traverse to the inside line of the 
parapet. The bays were made from 18 to 20 feet long and were 
intended to accommodate six men. Dug-outs are built at least 
six feet back from the fire trench, and should if practicable be 
nine feet back. Great difference of opinion exists as to the size 
of these dug-outs but they have arrived at a compromise verdict 
of 6 by 6 feet and 10 feet deep. This gives 7 feet cover because 
although the posts that support the bottom of the roof are 4 
feet 6 inches high, 1 foot 6 inches of earth is added on top after 
the roof has been built flush with the ground. (It must be kept 
in mind* that the dug-outs in question were in all cases behind 
parapets and not simply behind a trench whose top would be the 
original ground level.) The floors of the dug-outs were of con- 
crete^ and in their construction the base timbers on which the 
uprights rest had been placed first, then the posts were set on 
top of these, and finally the concrete was set in. They insist 
on this as they say that if the posts alone, or if both the posts 
and the base timbers are laid on top of the concrete, the weight 
of the roof will cause the latter to crack. 

Captain M remarked that the use of dug-outs in front 

line trenches is now confined practically to machine guns. The 
danger of their demolition and consequent annihilation of their 
occupants is now so great that infantry must be kept back at a 
safe distance. For this reason it is all the more necessary that 
the personnel of machine gun companies^ especially the gunners, 
should be made up of men of the highest degree of courage. He 
said there has been considerable discussion as to the proper sta- 
tion of the lookout man. Some would place him during the bom- 
bardment in the emplacement itself, the rest of the crew occupy- 
ing the dug-out. In such a position he would be able to see 
better what the enemy is doing and to give prompt notifica- 



hole was thus betrayed. Captain M- 



said that he had sug- 
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tion to the crew so that they may re-take their posts in the 
emplacement in time to operate with some chance of success 
against the enemy's advance. On the other hand he would be 
out of reach of his comrades and if killed they will know nothing 
of it and being unwarned of the enemy's rush both they and 
their guns are apt to be taken before a shot can be fired. Captain 

M inclines to the opinion, which he says is now coming 

to be the generally accepted one, that the look-out should be 
placed with a periscope at the mouth of the dug-out. He can 
then be seen by the others and if he falls he will be replaced. 
He will of course not see quite so well. But no one knows when 
the bQmbardment will end except the enemy, and as the charge 
will take place at once and will have to pass as a rule over a 
very short distance, it is a matter that must be arranged for 
and met without the loss of a moment. I asked why it would 
not be a good idea to furnish the lookout man with a wire or 
cord or something of that sort which he could pull every half 
minute or so to show that he was still on the job, but they 
replied that this would be impracticable as it would be almost 
sure to be injured in some way by the enemy's fire, it would be a 
menace lying along the trench line where it might trip up a man 
advancing rapidly and thus disorganize a column at a critical 
moment, and that anything at all complicated is never favored 
in the trenches. Captain M said that there would gen- 

erally be five men to a gun and this would^ leave four in the 
dug-out which it would just comfortably accommodate. 

I noticed a considerable amount of expanding wire used for 
revettments. They say they find this very good for parapets but 
it is no good for steps because it wears out very fast owing 
to the weight of men passing back and forth and climbing onto 
the steps. When using it on parapets the posts on which it is 
strung should lean in against the parapet at a slope of 4 on 1, and 
should not be more than two feet apart. If at a greater distance 
the wire will bulge outwards due to the weight of the parapet, 
and will cause the latter to crumble. This revettment is always 
anchored by a tight wire fastened to stakes driven into the para- 
pet. No tourniquet is to be used as it damages the wire and 
causes it to rust rapidly. The stake is simply leaned forward, the 
wire tightly drawn, and the stake is then pulled back and driven 
in iloping backwards thus tightening the wire. 
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I saw one emplacement made of an ammunition box fastened 
on top of the parapet. A little round hole is bored in the top 
of the box for the pivot of the gun and heavy cleats are nailed 
round this hole to strengthen the point of support. In all 
emplacements are little boards on stakes driven into the ground 
and tacked on these are cards giving the standing orders for 
sentinels and gun team commander, together with the number 
of .the gun position. At the bottom of these printed orders a 
space is left for special orders. (Appendix No. 35.) 

The trenches are drained by little gutters made of half sewer- 
pipe of pottery. They run down the middle of the trench and 
a slat-work walk is laid over them which they call a "duck-walk." 
They say the proper width for this walk in a communication 
trench is two feet and in fire trenches 1 foot 6 inches. 

Captain M told me that all loop-holes for Vickers guns 

must be 9 inches high. The width of the loop-hole should be 
from 1 foot to 1 foot 6 inches on the inside and from 2 feet to 
2 feet 6 inches on the outside, except of course where the trench 
mounting is used in which case the loop-hole may be very small 
and splay inward. Sometimes a larger traverse is necessary in 
cases where there are but few guns and each has a bigger belt 
to cover. Here the outside measurement might even reach almost 
three feet. Where the emplacement is roofed over there must be 
two feet clear from the bottom of the loop-hole to the bottom of 
the roof for the Vickers gun in order that the rear cover may 
be lifted. Major C told me that he saw one such emplace- 
ment near where the rear sights could not be raised. They 

had constructed this emplacement with a view solely to close 

range fighting and never thought of the sights. Captain M 

remarked that elbow rests have now disappeared altogether their 
fault being that men are thrown too far back from the pro- 
testing wall of {he parapet. 

Major C pointed to a crest against the sky-line about 

half a mile back of the works and said that there had been 
quite a discussion as to the proper position of a redoubt or rally- 
ing point that they were going to construct. One of the officers 
had insisted on placing it on this crest. The Major wanted to put 
it somewhere where it could be sure of concealment from aero- 
planes, and said that of four such redoubts that he had seen in 
France one was in an orchard, two were in woods, and only 
one was at all open and exposed to aeroplane reconnaissance. 




117 



- cd corj 



.2" «2 J 



_ u 

a 



c .O 



O 

08 .2. 

j'c? 

< 

- a 

6 



o 



a 



— c/5 

0 




O 



.5 £.« 

> rt 

cr. 00 



WO 
m 



5 * 



Digitized by 



118 



Appendix No. 2. 
Lecture. 

TRAINING OF MACHINE GUNNERS. 

1. Standard of Training Required. 

To obtain the best results from machine guns, it is necessary 
that the personnel should be highly trained. 

The officers and N.C.O/s must have a thorough knowledge of 
the theoretical and tactical side of their work, as well as of the 
mechanical. 

They must study the theory of machine gun fire, and of the 
trajectories of bullets at various ranges. 

2. The Machine Gunner a Specialist. 

To obtain the standard required, the Machine Gun Officer, 
N.C.O., or Man must be a specialist; he should) seldom be re- 
quired to perform any duty that is not immediately connected 
with his work as a Machine Gunner. 

If this is not borne in mind good results cannot be obtained 
from the machine guns. 

3. Selection of Personnel. 

In selecting men for machine gun work, great attention 
should be paid to intelligence, education, and physique. 

Running or crawling from position to positton, carrying a 
machine gun or -tripod, is most exhausting work. 

Therefore physical strength and staying power generally are 
of the utmost importance. 

A mechanical turn of mind is also of great value. 

4. Physical Training. 

Every Machine Gunner should — 

(a) Do physical exercises, running, etc. 

(b) Practice Drill with gun. This is to include running and 

crawling with gun over all kinds of ground and 
mounting it in all manner of positions. 

(c) Have training in carrying guns and tripods for long 

distances. 

Some of the above should be practiced every day f 
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5. Fire Control. 

Too much attention cannot be paid to a thorough training of 
all ranks in: — 

(a) Visual Training. 

(b) Judging Distance. 

(c) Indication and Recognition of Targets, 
(rf) Fire Orders. 

(e) Passing of Orders. 
The methods of indication and recognition, and fire orders, 
that were taught in peace, have been found of great value during 
the war. 

It has been found that training in these subjects is of value 
for the purpose of indicating targets and giving fire orders. 

In addition, they quicken the soldier's intelligence, powers 
of observation, and eye for ground. 

They impress upon him the fact that it is his duty to make 
certain that all orders passed down are received and understood 
by those for whom they are intended. 

A thorough training in fire orders forms a basis on which to 
build up any other method of control that may be found neces- 
sary in any particular circumstances. 

6. Training. 

Every number must be trained in such a manner that he can 
take the place of any member of the team. 

In addition to mechanical training audi range work great at- 
tention must be paid to. 

(a) Elementary Drill— Including tests of Elementary Train- 
ing. 

(&) Advanced Drill— Including carrying and dragging gun 
and tripod, and creeping and crawling with them over 
all manner of ground. 

(c) Occupation of Positions — Including moving to and from 

them without being seen. 

(d) Tactical Training. 

(e) Training with other Troops. 

7. Tactical Training. 

(i) Reconnaissance and Study of Ground — Reconnaissance is 
of two kinds : — 
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(a) Actually going over the ground. 

(b) Studying the ground with glasses, etc., without actually 

going over it. 

The second of these methods is the most common. 
Therefore, training in the study of ground, selection 
of fire positions, lines of advance and retreat, etc., 
must be constant and thorough. 

All ranks, but officers and N.C.O/s especially, 
should practice crawling forward to some point, and 
then selecting fire positions, lines of advance, etc., in 
advance of that point. 

They should then go forward and see if their selec- 
tion has been correct. 

The teams should then be ordered to bring up the 
guns, and occupy the positions chosen, the officers 
placing themselves so that they can observe and criti- 
cise the actions of the various numbers, 
(u) Instruction and constant practice should be given in: — 

(a) Selection of Gun Positions — In selecting gun positions, 

the officer should note the following: — 

(i) The actual position of a gun should be chosen 
in the lying position. 

The person selecting the position should 
then raise himself on his elbows until his 
eyes are on the same level as those of the 
No. 1 will be when firing the gun. 
(it) Select a position from which he can command 
his guns. 

(tt"i) The Range Taker should accompany the 
officer, but he must not press too closely 
upon him, as two men are more likely to be 
seen by the enemy than one. 

(b) The Selection of Alternative positions — This should 

always be done : — 

(i) An alternative position must be capable of 

being reached under cover from the first 
position. 

(ii) It must be far enough from the first position 

to iavoid the effect of shells fired at that 
position. 
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(c) Duties of the Range Taker— The Range Taker should 

immediately make a range card. 

If no time is available for this, he should quickly 
note the ranges of suitable objects and give them to 
the officer. 

(d) Methods of bringing up the Guns — 

(i) When the officer has selected the gun posi- 
tions, the Sergeant should join him. 
(if) The officer then informs the Sergeant of the 
exact position for each gun, targets, ranges, 
methodts of bringing up the guns, etc. 
(Hi) The Sergeant signals up the guns — 

On being joined by No. 1 (with tripod) 
he :— 

(a) Indicates the position for each gun. 

(b) Gives all instructions possible (under 

cover) . 

(c) Orders them to their respective posi- 

tions. 

(e) Position and Movements of Limbered Wagons — 

(i) Limbers should approach as close to the gun 

positions as is possible, having due regard to 
cover, etc. 

(ii) On receipt of the signal "action" from the 

Sergeant, the Corporal superintends the un- 
packing of the limbered wagons, ensuring 
that the Mk. iv. tripod goes first, if required, 
the gun second, followed by ammunition, 
spare parts, and condenser. 

(iii) The guns having gone forward, the Corporal 

moves the limbered wagon to a suitable cov- 
ered position, if possible out of the direct line 
of fire. 

(/) Duties of N.C.O. in Charge of Limbers — It should not 
usually be necessary to give any special orders to this 
N.C.O., as he should be very carefully trained in 
carrying out his duties, and using his own initiative 
as to the selection of positions for the limbers, etc. 

The great importance of keeping in touch with the 
sections in action, of noting any change in their posi- 
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tions, and notifying them of any change in his, should 
be impressed upon him. 

(g) Arrangements for Ammunition Supply- 

it) It is inadvisable to have a great deal of ammu- 
nition with the guns, because in case of a re- 
tirement or suddlen change of position it may 
be lost 

(«) No. 3 should bring up two or three belts to the 
gun, taking care not to expose himself in 
doing so. 

Any exposure on the part of men ap- 
proaching the gun may give away its position. 

He then returns to the limbers (or if it is 
far off he is met by No. 4) and makes a 
second journey to the gun with — 

(a) Condenser. 

(b) Water. 

(c) Two more boxes of ammunition. 

He then fetches more ammunition from 
limbers, or No. 4, and places himself in some 
, covered position in rear, and to a flank of, 
the gun, where he can follow the course of 
the action. 

He can establish a depot of ammunition if 
the situation renders this desirable, thus re- 
leasing No. 4 for duty with the wagon. 

He is responsible that at least two boxes 
of ammunition are always at the gun, and 
that empty belts are returned to the limbered 
wagon. 

He will work in conjunction with No. 4, 
with whom he is responsible that the supply 
of ammunition is maintained. 
(Hi) If the limbers are far from the guns, men 
should be obtained from the nearest unit to 
assist with the ammunition supply. 

(h) Arrangements for Water Supply— Water supply must 

be arranged for. 
(t) Methods of Communication between Guns — All methods 
of communication, t. e., Orderlies, Visual Signalling, 
and Telephones, should be tried and practiced. 
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Fire Orders and indication and recognition of tar- 
gets should be constantly practiced on the ground. 

No movement of men between the guns must take 
place except under cover. 

It must be remembered that any movement is very 
liable to give away the position. 

All orders should be .given in the lying position. 
(/) The Selection of- Description Points — These should at 
once be pointed out to gunners, so as to make indi- 
cation and recognition of targets easier. 
(k) Targets — Likely targets, that is to say, places that arc 
likely to be occupied by the enemy, should be pointed 
out to the gunners, and all men should be asked to 
point out positions, that they consider the enemy 
would be likely to occupy. 

This will teach them to recognize positions likely 
to be occupied by the enemy* and will therefore tend 
to greatly simplify the giving of fire orders, and the 
indication of targets. 
(/) Changes of Position — Alternative positions having been 
selected, practice should be given in quickly with- 
drawing guns from one position, and mounting them 
in •another, without the enemy being able to observe 
their actions. 

(m) Enemy's Machine Guns — Practice in locating hidden 
machine guns should be given. 

If a number of guns are working together, it is 
often advisable that a certain number *of guns should 
be told off in pairs for the purpose of engaging those 
of the enemy. 

(«) Choice of Gun Positions — The choice of a gun position 
must be governed by the following considerations: — 
(*) Enfilade fire, against the enemy and against 
ourselves. 

(n) Overhead fire, to support our own troops. 
(in) Long range fire, against enemy's supports. 

(iv) Fire against houses, etc. 

(v) Fire against likely places for enemy's machine 



(vi) 



guns. 

Concealment from enemy's artillery. 
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(vii) Alternative positions. 
(wit) Lines of advance and retreat. 

(ix) Covered approach for ammunition carriers, etc. 

(x) Facilities for control of guns. 

(xi) Avoid: — 

(a) Obvious positions. 

(b) Positions easy to describe, either from 

surroundings or maps. 

(c) Positions easy to range upon, either 

from surroundings or maps. 

(d) Positions near prominent objects or 

aiming points. 

(e) Ground which will facilitate observation 

of fire by the enemy. 



8. The Training of Machine Gun Teams in Combination with 
Other Troops. . 

(a) It is impossible to consider the training of machine gun 

teams to be complete unless they have been trained 
in combination with other troops. 

(b) This should be done as soon' as a thorough training has 

been given in: — 



(t) The mechanical side of machine .gun work. 
(ii) Indication, recognition, and fire orders. 
(Hi) Firing on, the range. 

(iv) Occupation of positions of all kinds. 

(v) The principles of the use of machine guns in 



(c) During this final training, care should be taken that the 

teaching given in the previous training is brought out. 

(d) The importance of physical training must not be lost 

sight of. 

(e) The need for the close co-operation between guns at all 

times, even though they may be of different units, 
cannot be too greatly impressed. Unless this co- 
operation is insisted upon, the full value of the ma- 
chine guns will never be obtained. 
(/) The aspect of the various formations of other troops 
should be taught. 



action. 
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LECTURE NOTES. 



1. Standard of Training. 

Officers and N.C.O.'s — thorough knowledge of theory, tactics, 
and mechanism. 

2. Keep Men to Their Own Special Work. 

3. Selection of Personnel. 

Select men for — 

(i) Physical Strength. 

(H) Intelligence. 

(Hi) Mechanical Aptitude. 

4. Physical Training. 

(i) Physical Exercises. 

(it) Advanced Drill (running and crawling with the gun). 
(Hi) Carrying of gun for long distances. 

5. To Facilitate Fire Control. 

Teach— 

(i) Visual Training. 
(it) Judging Distance. 

(Hi) Indication and Recognition of Targets. 

(iv) Fire Orders. 

(v) Passing of Orders. 

(vi) Use of Telescope. 

And so quicken intelligence and powers of observation. 

6. Training of Gun Numbers. 

(i) In all Duties. 

(ii) Allowed to be No. 1 in turn. 
(Hi) Particular attention paid to — 



(a) Elementary Drill. 

(b) Advanced Drill. 

(c) Occupation of Positions. 

(d) Tactical Training. 

(e) Training with other Troops. 
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7. Tactical Training. 

(i) Reconnaissance of Ground — 

By- 

(a) Going over it. 

(b) By studying it with glasses. 

Practice should be given in selecting gun posi- 
tions, and officers should then watch and criti- 
cise the advance of the guns. 

(ii) (a) Selecting Gun Positions — 

(i) Choose position while lying down, 
(tt) Note position to command guns. 
(Hi) Range Taker with officer but not press- 
ing on him. 

(b) Selecting Alternative Positions — 

(i) Covered communication from first posi- 
tion. 

(U) Far enough from first position to avoid 
fire at that position. 

(c) Range Taker's Duties — 

(i) At once make a range cardi or give suit- 

able ranging objects to the officer. 

(ii) Use his instrument for observation. 

(d) Method of Bringing Up Guns — 

(i) Instructions given by officer to Sergeant, 
(it) Instructions given by Sergeant to gun 
numbers. 

(e) Position and Movements of Limbered Wagons — 

(i) As close as cover permits to gun positions. 

(ii) Corporal ensures systematic unpacking. 
(Hi) Corporal generally moves wagon to a 

flank. 

(/) Duties of N.C.O. in Command of Limber — 

(i) Exact orders should be unnecessary as he 

must move on his own initiative. 

(ii) He must keep touch at all times with the 

section. 
(g) Ammunition Supply — 

(i) Only a small quantity at the gun position. 

(ii) No. 3, careful not to expose himself. 

(Hi) No. 4, must keep touch with No. 3 and 
also the wagon. 
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(iv) Men may be requisitioned from neighbor- 
ing units for ammunition supply if 
necessary. 

(h) Water Supply— 

Arranged for 

(i) Communication — 

(i) Every method should be practiced. 

(ii) No sign of movement entailed, 
(iit) All orders given lying down. 

(/) Description Points — 

At once pointed out when gun is in action. 
(k) Targets— 

Practice in determining likely enemy positions 



(/) Changes of Position — 

Practice given, while officer criticises. 
(tn) Enemy Machine Guns — 

Practice given in locating, 
(n) Choice of Positions. 
Governed by — 

(i) Fire effect to be obtained. 

(ii) Concealment. 

(Hi) Covered lines of supply. 
(iv) Distance from obvious points. 



8. Training with Other Troops. 

(a) Must be done before training is complete 

(b) Criticism of points in elementary work to continue. 

(c) Formation of other troops taught. 

(d) Co-operation closely studied. 



THE EMPLOYMENT OF MACHINE GUNS IN OPEN 



1. General Principles. 

It is essential that the general principles of the employ- 
ment of machine guns should be carefully considered. 

Unless this is done, it will be impossible to make the best 
use of these weapons. 
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These principles are exactly the same in either open fight- 
ing or trench warfare; but to obtain the best effects from 
machine guns on all occasions, both kinds of warfare must 
be studied. 

2. Co-operation. 

Co-operation between all machine guns taking part in any 
action is essential if the best results are to be obtained. 

Not only must there be co-operation between the machine 
guns of any one brigade, but the Machine Gun Company 
Commanders of adjacent brigades must arrange for co-op- 
eration between the machine guns on the flanks of their 
brigades. 



The Machine Gun Officer must keep in touch with the 
situation; look for and make opportunities for the effective 
use of his machine guns. 

The good Machine Gun Officer, by keeping himself in close 
touch with the situation and handling his machine guns with 
boldness and cunning, will make opportunities for their suc- 
cessful employment. 

4. Justification for Opening Fire. 

(a) Effect likely to be produced on the enemy — Although 



the general rule, that machine guns should not open 
fire unless a goodl target presents itself, still holds 
good, this must not be carried to extremes, otherwise 
opportunities of inflicting both moral and material 
damage may be lost. 

It must be remembered that it is often impossible 
to see anything of the enemy. 

Therefore likely positions for him to occupy must 
be looked for, and, if necessary, searched with fire. 

The fire of well concealed machine guns may often 
be directed against: — 

(t) Windows, doors, roofs, etc., of houses thought 
to be occupied. 

(it) Areas of bush, crops, etc. 

(Hi) Open spaces across which the enemy are drib- 
bling in small parties in order to concentrate 
at another point. 

(iv) The enemy's firing line. 
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(b) Necessity — It may happen that machine guns are forced 
to open fire to assist the adlvance of infantry in spite 
of the target offered not being a suitable one for the 
guns, or in self-defence. 

Note. — Any tendency to open fire with machine 
guns without good reason must be suppressed. 

5. Extended Lines of Infantry. 

Great material effect will seldom be obtained on a target 
of this nature, and should be engaged with oblique or enfilade 
fire when possible. - • 

This can usually be done by arranging for mutual support 
by cross fire between separated machine guns. 

The advance of extended lines of infantry can, however, 
frequently be stopped by the frontal fire of machine guns. 

6. As Few Men as Possible Should be Round the Gun. 

Those not actually required to work the machine gun, 
should either be attending to the ammunition supply, or be 
kept under cover. 

7. Escort. 

Machine guns, in spite of their great fire power, are very 
vulnerable to the attack of riflemen who may stalk them 
on suitable ground, and pick off the gun members. 

They should not be sent on a detached mission without 
being provided with a suitable escort. 

If a Machine Gun Officer feels the necessity for protection 
of this kind he should apply to the nearest unit. 

8. Movement. 

When on the move with infantry, machine guns should 
mix with the infantry, and try and disguise their identity as 
much as possible. 1 

This should be frequently practised, and every device for 
disguising the presence of machine guns should be tried. 

Masks and gloves should always be worn in action to 
assist in concealment. 



Guns should be "dug in" whenever possible, in certain cases 
it may not be advisable, if the act of digging is likely to 
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give away an otherwise well concealed position. Machine 
guns well concealed in crops, scrub, folds in the ground, etc., 
will be far safer from the mere fact of their concealment, 
than a hastily "dug-in" machine gun that has been located. 

To prevent surprise, or with a view to taking advantage 
of a fleeting opportunity, guns should be mounted on their 
tripods before digging is commenced. 

10. Boldness. 

Boldness of handling is a great factor of success with 
machine guns. 

By boldness of handling, it is in no way intended to advo- 
cate the running of useless risks with machine guns, or of 
exposing them to almost certain destruction through lack of 
care in concealing them from the enemy. 

The secret of success is surprise, which in the attack must 
be obtained by a carefully concealed advance. 

This necessitates careful training in the use of ground, 
concealment, selection of positions, seizing of opportunities, 
and constant co-operation between machine guns. 

If thorough training in these matters have been given, and 
the need for a well thought-out plan of operation between 
the guns allotted to any task has been kept in view, it should 
be possible to employ machine guns with great boldness, and 
without undue risk. 

11. Machine Guns and Artillery. 

Every effort must be made to prevent machine guns being lo- 
cated by artillery. 
If machine guns are shelled they must either: — 

(a) Change their positions at once. 

This would be the usual proceeding. A movement 
of quite a short distance, say 50 yards, is quite suffi- 
cient in many cases; or 

(b) Cease Fire while Detachments take cover until the Shell- 

ing ceases. 

If this is done, the hostile artillery may think that 
the machine guns have been put out of action. 

Good targets may then present themselves, and the 
guns may be able to reopen fire with good effect from 
the same position. 
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There have been several cases of machine guns firing against 
artillery with great success. 
The following instances are quoted : — 

(*) A section of machine gunners worked forward to a con- 
cealed position 900 yards from an enemy field battery 
in action. The section brought oblique fire to bear 
on the battery iand completely silenced it. 
(«) A section took an . enemy field battery in enfilade at 
2,400 yards, The battery was firing at the time ; the 
gunners fled from their guns, and the battery was 
silenced. 



1. It is generally of little use to push forward machine guns 
with the leading lines of infantry unless the ground is excep- 
tionally favorable. 

The progress of the infantry must therefore be carefully 
watched, with a view to pushing on a certain number of 
machine guns to closely support them whenever possible. 

2. The usual methods of supporting an infantry attack 
are : — 

(«) Fire from the flanks. 

(«) Overhead fire. 

(m) Long range searching fire. 

(iv) Fire from a forward position. 

3. Every opportunity for the use of overhead fire should 
be seized. All suitable ground, buildings, etc., that may 
enable this kind of fire to be used should be looked for. 

4. Machine guns may often be usefully employed! to systemat- 
ically search all places, in the area of the attack, likely to be held 
by the enemy. 

This searching fire has a bad moral effect on the troops 
subjected to it, and this assists the subsequent infantry ad- 
vance. 

5. It may often be possible to push forward machine guns 
where the ground is favorable, so that they can assist the 
advance of troops on their right and left. 

Opportunities for this should be looked for. It is quite 
possible for machine guns thus employed to remain unde- 
tected although pushed well forward, if the preliminary 
reconnaissance is properly carried out. 



Attack. 
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6. The enemy machine guns are the weapons most likely to 
hold up an attack. Every effort should be made to locate them 
with telescopes, to concentrate the fire of machine guns on them, 
and to indicate their position to the artillery. 

7. The Machine Gun Company Commander should be fully 
informed of the plan of operation at the earliest possible 
moment. 

He will make his plans in consultation with the Brigadier. 

8. The Machine Gun Company Commander will ascertain, 
as far as possible, the intended action of the Lewis guns. 

9. The Machine Gun Company Commander, in conjunction 
with the Section Officers, must make detailed plans for the 
employment of the machine guns. 

The Machine Gun Company Commander will: — 

(i) By studying the ground and his map, make a careful re- 
connaissance of the position. 
(it) Issue definite orders to the Section Officers. 

10. In this manner each machine gun, or group of machine 
guns, will have a definite task allotted to it. 

Before the action commences all will thoroughly under- 
stand their duties. 

11. It must be clearly understood by all officers that the 
machine guns have definite tasks allotted to them. 

Also, that they are under the orders of the Machine Gun 
Company Commander, and are therefore not to be interfered 
with, or given orders by other officers. 

12. The machine guns may be allotted as follows: — 
(a) Some to go Forward with the Attacking Infantry — 

(t) The number of machine guns to go forward 
will depend on the length of the front to be 
attacked, and the nature of the ground 

(u) The time of their advance will be determined 
by the ground and the progress being made 
by the infantry. 
They should conceal their identity as machine 
gun teams as much as possible by mixing 
with the infantry, and carrying their machine 
guns in the least conspicuous manner. 
(iv) Lewis guns or machine guns fitted with light 
mountings should be employed for this work. 
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(v) The role of the guns will be to:— - 

(a) Help the infantry to gain fire super- 

iority. > 

(b) Make good positions won. 

(c) Pursue the enemy with fire. 

(d) Repel counter-attacks. 

(e) Cover a reorganization of the infantry. 
(/) Cover a retirement. 

Note. — When machine guns are advancing under 
shell fire, the areas being swept should be 
watched and avoided, and detours made if neces- 
sary. 

(b) Some to cover the Infantry Advance — These machine 
guns will : — 

(t) Provide covering fire for the infantry up to 

the last moment 
(«) Search all ground likely to be held by the 
enemy, and over' which he might counter- 



(m) Sweep ground behind his trenches over which 

his reserves might advance. 
(iv) When their role of covering fire is completed, 
they should automatically come again under 
the control of the Machine Gun Company 
Commander, who will issue further orders. 
(c) Some as Reserve in the hands of the Brigade Com- 
mander — 

(t) These should be retained as a real reserve and 
not be pushed too early into the fight. 

(«) From positions in rear they may be used to 
sweep the ground behind the enemy's front 
line, fire against counter attacks, etc., indirect 
fire with observation being employed if 
necessary. 

Note. — If reserve machine guns have to be brought 
forward under fire, the gun teams must be well 
extended. 

Advanced Guard. 

1. The duties of an advanced guard make it necessary that 
great fire power should be available when required. 



attack. 
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A large proportion of machine guns should therefore be 
allotted to advanced guards. 

2. These machine guns should move well forward in the 
column, so that they may be able to get quickly into action. 

3. The principal duties of machine guns with the advance 
guard are: — 

(a) Assist in driving back enemy forces by rapid production 

of great fire power at any required point. 

(b) Assist in holding any position gained until the arrival of 

the infantry. 

(c) Cover the deployment of the main body by holding the 

enemy on a wide front. 

4. Lewis guns should be employed with the van-guard, 
the machine guns being with the main guard. 

Rear Guard. 

1. As a rear guard will usually be required to hold posi- 
tions with the minimum of men, a large proportion of ma- 
chine guns should be allotted to them. 

2. Experience of war has shown that well placed machine 
guns, only supported by a few infantry, will frequently hold 
up an advance for long periods. 

3. In occupying a rear guard position with machine guns, 
the ordinary principles of the defence apply, but the fol- 
lowing points should be specially noted: — 

(a) Wide field of fire. 

(b) Machine guns concealed in the least obvious places. 

(c) Covered lines of retirement must be reconnoitered. 

(d) Limbered wagons should be close up to facilitate a hasty 

retirement. 

(e) Positions in rear chosen before the machine guns retire 

from their forward positions. 
(/) A proportion of the machine guns should occupy the 

position in rear, before all the machine guns retire 

from forward position. 
(g) Thus the retirement of the last gun can be covered. 

Pack transport is very useful. 

Village Fighting. 

1. As soon as the infantry have made good one edge of 
a village, machine guns will be brought up in close support. 
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They will then search windows, doorways, roofs, etc., 
likely to be held by the enemy. 

2. Machine guns will be used to command cross-streets, 
etc., so as to guard against attack on the flanks or rear of 
the infantry. 

3. Machine guns should be also posted on the edges of the 
villages to prevent flank attacks. 

4. When possible machine guns should be pushed forward 
on the flanks, so as to command the exits of the village. 

5. During village fighting every use should be made of 
windows, doors, etc., as machine gun positions. 

Note. — For the more advanced work with the leading infantry, 
Lewis guns should be used in preference to machine guns. 



1. Creation of a\ "Belt" of Machine Gun Fire — 

In placing machine guns to defend a position, the ideal would 
be to create a complete "belt" of machine gun fire across the 
front of the position to be defended 

2. The defence of entrenched positions is dealt with fully under 
trench warfare. 

The principles being the same, both in open fighting and trench 
warfare, it is only necessary to deal shortly with this subject. 

3. When occupying a position for defence, the following ar- 
rangements must be made : — 

(a) All machine guns arranged under the direction of one 

officer, who must be thoroughly acquainted with the 
plan of operations. 

(b) Machine guns placed so that the whole front to be de- 

fended/ is swept by cross-fire, and a "belt of fire" thus 
created. 

(c) Machine guns placed to command covered approaches, 

and the ground where the enemy might concentrate 
prior to an attack. 

(d) Some machine guns should be held in reserve. They 

may be used for long range fire from positions in 
rear, if required, and the ground is suitable. 

(e) Lines of. retreat and secondary positions must be ar- 

ranged for. 

(/) Positions of limbered! wagons and supply of ammunition 
arranged. 



Defence. 
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(g) Intercommunication between Machine Gun Company 

Commander and his Section Officers, and between 
Section Officers and their machine guns arranged. 

(h) Definite orders given to all machine gun officers. 

(t) A general plan of action arranged, so that all can co- 
operate in the event of unforeseen circumstances. 

4. Not only the position itself, but the ground in front, in 
sar, and on the flanks must be thoroughly reconnoitered. 

5. In case of retirement some machine guns should be 
withdrawn first to the secondary position under cover of the 
remaining guns. 

The retirement of the remaining guns being covered from 
the positions in rear. 

6. Each machine gun team should know the line of retire- 
ment, and the positions of the guns on its right and left. 

7. A range card should be made for each gun. 

8. Guns should be concealed in the least obvious positions 
and as much cover as time permits provided for the teams. 

9. The best positions for machine guns are not always the 
same by night and day. 

It may often be necessary to move machine guns from 
the night to the day positions before daylight. 

10. Arrangements for night firing should be made. 

Lecture Notes. 

EMPLOYMENT OF MACHINE GUNS IN OPEN FIGHTING. 

1. General principle same in open fighting and in trench 
warfare. 

2. Co-operation essential if best effect is to be obtained 
from machine gun fire — 

(a) Between all guns taking part in any action. 

(b) Between guns of neighboring forces. 

3. The officer must keep in touch with situation, look for 
and make opportunities for the effective use of his guns. 

4. Justification for opening fire. 

(a) Effect likely to be produced on enemy. 

General rule is only to fire when good target presents 
itself. 

But moral and material effect may often be obtained 
by firing at— 
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1. Windows, doors, roofs, etc., of houses thought 

to be occupied. 

2. Areas of bush, crops, etc. 

3. Open spaces across which enemy are (kibbling 

in small parties. 

4. Enemy's firing line. 

5. Enemy artillery. 



1. Assist advance of infantry, although target un- 

suitable for machine guns. 

2. Self-defence. 

Note.— Whenever fire is opened there must" 
be some good reason for doing so. 



5. Extended Lines of Infantry. 

(a) A bad machine gun target. 

(b) Oblique or enfilade fire if possible. 

(c) Arrange for cross-fire between guns. 

6. As few Men as possible round Gun. 

(a) Only those required to work gun. 

(b) Others kept under cover. 

7. Escort. 

(a) Machine guns entitled to escort. 

(b) Apply to nearest unit if required. 

8. Movement. 

(a) Mix with infantry. 

(b) Disguise identity as much as possible. 

(c) Wear masks and gloves. 

9. 1. Dig in when possible without giving away position. 
2. Mount gun first, so as to seize fleeting opportunity. 

10. Boldness is necessary, but does not mean useless exposure 



(a) Good use of ground. 

(b) Good choice of fire positions. 

(c) Concealment. 

(d) Good tactical training. 

(e) Co-operation between guns. 
11. Machine Guns and Artillery. 

If shelled— 

(a) Move to an alternative position. 

(b) Cease fire till shelling ceases, so as to deceive the 



(b) Necessity. 



of guns. 



enemy. 
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Attack. 

1. Avoidable losses will usually be incurred if M.G/s are 
pushed forward with the leading lines of infantry ; but close sup- 
port must be aimed at. 

2. Attack may be supported by — 

(i) Fire from flanks. 

(ii) Overhead fire. 

(Hi) Long range searching. 
(iv) Fire from forward position. 
5. Overhead fire often the only method of support, and oppor- 
tunities specially to be sought after. 

4. The moral effect of systematic searching will greatly assist 
subsequent infantry adfvance. 

5. Careful reconnaissance may permit of guns being pushed 
forward to favorable positions undetected, if progress of in- 
fantry is carefully watched. 

6. Enemy Machine Guns — 

(t) Most likely weapons to hold up attack, 
(ii) Efforts should be made to locate them, and point them 
out to artillery. 
7-10. Best effect by machine guns produced by — 

(i) M.G.C.C. being fully informed of plan of operations. 
(«) Complete arrangements made for their employment. 
(Hi) Careful reconnaissance. 

(iv) Definite orders to every M.G.O. 

(v) Definite task to each group of guns. 

11. Interference by other officers with considered plan must 
be prevented 

12. Distribution of Guns. 

(a) Some to go forward with the attacking infantry. 

(i) Number of guns decided by length of front. 

(ii) Time of advance decided by progress made, 
-(fit) Duties to: — , 



(a) Assist in gaining fire superiority. 

(b) Pursue with fire. 

(c) Make good positions won. 

(d) Repel counter attacks. 

(e) Cover retirement or reorganization. 



Lewis guns or M.G/s with light 



mounting used for this work. 
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(b) Some to cover the Infantry Attack — 
Duties — 

(t) Covering fire as long as safe. 
(it) Searching of ground held by enemy, 
(w) Sweep ground over which reserves might ad- 
vance. Will come into reserve as soon as 
task is completed. 
(c) Some as Reserve — 

(t) Must not be pushed too early into an action. 
(ii) Used for long range fire if necessary. 

Advanced Guard. 

1. 

(a) Rapid production of large volume of fire will prevent 

A.G. being held up. 

(b) A large proportion of machine guns allotted to A.G. 

for this purpose. 

2. Position well to the front. 

3. Duties — 

(t) Application of fire at the required point, 
(it) Consolidation of any position. 
(Hi) Cover deployment of main body. 

Rear Guard. 

1. Wide field of fire. 

2. Guns concealed in least obvious places. 

3. Covered lines of retreat. 

4. Limbers as close up as possible. 

5. Selection of secondary positions. 

6. Rear positions occupied by some guns before all leave 
forward positions. 

7. Pack transport useful. 

8. Co-operation between guns carefully arranged. 

Village Fighting. 

1. When one edge of the village has been made good, 
guns brought up in close support of infantry. 

2. Machine guns used to command cross-streets, etc. 

3. On edges of villages, to prevent flank attacks. 

4. Guns will fire on windows, doors, roofs, and any other 
places likely to be occupied by the enemy. 
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5. If possible, pushed forward on flanks to command exits 
of village. 



1. Create, if possible, a "belt" of machine gun fire. 

2. Subject fully dealt with in trench warfare. 

3. Arrangements — 

(a) All guns under one command. 

(b) Cross fire on whole front. 

(c) Covering guns placed. 

(d) Reserve guns used for long range fire if suitable. 

(e) Lines of retreat and second position. 
(/) Intercommunication. 

(g) A general plan of action. 

4. Careful reconnaissance of all ground. 

5. Systematic retirement. 

6. Lines of retirement and position of flank guns known. 

7. Range card made for each gun. 

8. As much cover as is possible constructed. 

9. Night and day positions very often different. 



THE OCCUPATION OF VARIOUS POSITIONS BY 



The occupation of all positions is governed by: — 

(a) Effect likely to be obtained. 

(b) Safety of the Detachment in Action. 

(c) Line of Communication, and Ammunition Supply. 

(d) Nature of the action. 

1. Barricades. 

(a) When barricading roads, bridges, streets, etc., the barri- 
cades should be made as strong as possible. Dummy 
barricades, apparently bullet proof, but really not so, 
can often be placed in front of the real one with ad- 
vantage. This device may deceive the enemy as to 
the exact position of the barricade, and if he at- 
tempts to rush the dummy, he can be subjected to very 
heavy fire. 



Defense. 
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(b) The placing of machine guns on the barricade should 
be avoided, if equal effect can be obtained by placing 
them elsewhere in positions commanding the ap- 
proaches to the barricade. 

2. Banks. 

The banks of rivers, canals, streams, etc., can be made good 
use of for gun positions, and for covered lines of advance or 
retreat. 

They provide an entrenchment already made which can be 
rapidly improved. 

The best use of banks is obtained when tho front legs of the 
gun are dug well into the bank. 

Even small banks on the edges of roads should not be neglected, 
as they afford cover which can be rapidly improved. 

3. Crops. 

Standing crops afford useful cover for machine guns, and 
provide concealed lines of advance, etc. 

Care should be taken to avoid being seen entering the crops, 
and the edge from which it is intended to fire must not be too 
closely approached. 

If the machine gun is obliged to remain far back in the crop, 
the field of view will naturally be restricted ; but even should 
the No. 1 be unable to see his target, accurate fire can often be 
obtained by observation from a flank. 

It may be necessary to raise the gun platform to obtain field 
of fire. 

4. Ditches. 

These can often be used to enable machine guns to be pushed 
forward so as to bring oblique or enfilade fire to bear on the 
enemy. 

Care must be taken not to show above the banks of the ditch. 
A few men should be pushed along the ditch, on the exposed 
flank, as a protection against snipers, counter attacks, etc. 

5. Folds in the Ground. 

Use can be made of small folds in the ground for the con- 
cealment of machine guns. The machine gun should be placed 
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so as to enable the bullets to clear the crest, while being as little 
as possible exposed itself. 

A great deal of practice is required in crawling into position 
and in judging exactly how far from the top of the fold to place 
the machine gun. 

6. Haystacks. 

These can be made use of as follows: — 

(a) Hollow out front of haystack. No. 1 sits in this hollow 

with his back against the hay. 
The loose hay is piled up in front of the machine gun. 

(b) Cut out a place for the machine gun on the top of the 

haystack. If possible make a rough platform of 
boards. The gun then fires over the top of the ridge 
of the haystack, 
(r) Place the machine gun behind the stack in such a man- 
ner that oblique or enfilade fire may be brought to 
bear on the enemy. 
The gun is then entirely concealed from the front. 
This is, as a rule, the best method of using a hay- 
stack. 

Note. — Avoid single haystacks. 

7. Hedges. 

Can often be used as a covered approach, and as fire positions 
giving cover from view. 

A few men should be placed along the hedge, on the exposed 
flank, for protection. 

8. Houses (see Plate II). 

Care must always be taken to arrange for a hasty retirement 
from any building, as if the presence of a machine gun is 
detected, artillery will be directed against it. 

Houses may be used as follows: — 

(a) Place the machine gun back from the window or door 

of a room, firing through an open window from 
which a few panes of glass have been removed. 

(b) Remove a few tiles from the roof, and fire through 

the opening thus made. 

(c) Should a house have two doors, or two windows di- 

rectly behind one another, the machine gun may be 
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placed in rear of the house, and fire through these 
windows or doors. 

(d) Place the machine gun in rear of the house so that 

enfilade fire can be brought to bear on the enemy. 

(e) If the house possesses a cellar, the machine gun may 

be placed in the cellar, and a few bricks removed so 
as to enable the gun to fire from the ground level. 
(/) In whatever position the machine gun is placed, some 
protection should, if possible, be provided for the 
numbers, such as an emplacement of sandbags, stones, 
bricks, etc. 

(g) Isolated houses should usually be avoided. 
Notes. — Whea machine guns are mounted in buildings the cel- 
lars should be prepared as bomb proof shelters for the 
teams. A strong "dug-out" at the back of the house 
is often better than the cellar itself. 
In occupying buildings of any kind care should be taken 

to see that they are bullet proof. 
A large number of small houses, barns, etc., have mud 
or single brick walls which are not bullet proof. 

9. Mounds of Earth, Roots, etc. 

These may be used as follows: — 

(a) Hollow out the mound from the rear, so that the ma- 

chine gun can be fired from the hollowed out place, 
while being concealed from the front. Planks, sand- 
bags, etc., can be used to support the earth. 

(b) Fire over top of mound, using mound as a parapet. 

(c) Place the machine gun behind the mound, using mound 

as cover from the front, while oblique or enfilade fire 
is brought to bear against the enemy. 

10. Stacks of Wood. 

The stack may be hollowed out from the rear, so that the 
machine gun can be placed inside the stack and fire to the front, 
while being perfectly concealed from view. 

The position can be strengthened by using sandbags , inside the 
stack; stacks of planks leaning against buildings may also be 
used. 
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11. Stooks of Corn. 

Place the machine gun behind the stooks. It can then fire 
through to the front while being concealed from view. 

12. Trees. 

Trees when in leaf may be considered as possible machine gun 
positions. Trees with strong branches are necessary, and a plat- 
form for the machine gun must be built in the branches. 

Positions in trees are usually dangerous, as the upper parts 
suffer severely from shrapnel fire, if they are subjected to it. 

13. Woods. 

Woods, especially when in leaf, are often most valuable for 
concealing the positions of machine guns. 

Care must be taken that the machine guns are not placed too 
near the edge of the wood and that individual men do not 
expose themselves. 

All communications between machine guns should be made in 
the wood well in rear of the guns. 

Alternative positions should be selected, so that machine guns 
may be rapidly moved from one to another, if desired. 

Lines of communication through the wood must be arranged, 
and lines of communication between the machine guns and lim- 
bers also thought out. 

Rides and paths in the wood are the best places to arrange for 
communication, rallying, etc., during an advance or retirement. 
But care should be taken to avoid showing for too long in the 
ride itself. 

Lecture Notes. 

THE OCCUPATION OF VARIOUS POSITIONS BY 
MACHINE GUNS. 

1 . Barricades. 

(a) Make strong. 

(b) Avoid placing guns on barricade if equal fire effect is 

obtained from elsewhere. 

2. Banks of Rivers, Canals, etc. 

(a) Good gun positions. 

(b) Covered lines of advance or retreat. 
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3. Crops. 

(a) Good cover. 

(b) Conceal advance or retirement! 

4. Ditches. 

(a) Guns pushed forward for oblique or enfilade fire. 

(b) Do not show above banks. 

(c) Picket on exposed flank. 

5. Houses. 

(a) Arrange for hasty retirement. 

(b) Gun in back of room ^firing through window. 
' (c) Tiles removed from roof, fire through hole. 

(d) In rear of house, fire right through. 

(e) In rear of house, oblique fire to flanks. 
(/) Fire from cellar, along ground level. 
(g) Provide protection for gun numbers. 

6. Folds in Ground. 

(a) Gun placed behind fold. 

(b) Bullets just clear crest. 

(c) Much practice required. 

7. Ground. 

(a) Constant study required. 

(b) Use every feature for concealment. 

8. Hay Stacks. 

(a) In front of stack. 

(b) On top of stack. 

(c) Behind stack. 

9. Hedges. 

(a) Covered approach. 

(b) Position giving cover from view. 

(c) Picket on exposed flank. 

10. Mounds of Earth, Roots, etc. 

(a) Hollow out from rear. 

(b) Fire over top. 

(c) Gun behind oblique fire to flanks. * 
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11. Stacks of Wood. 

(a) Hollow out from rear. 

(b) Sandbags used to strengthen. 

(c) Planks leaning against buildings also of use. 

12. Stooks of Corn. 

Gun behind, firing through. 

13. Trees. 

(a) Strong branches. 

(b) Platform for gun. 

(c) Oblique fire from behind trunk. 

14. Towers, Windmills, and other High Buildings, useful for: 

(a) Overhead fire. 

(b) Directing fire of guns. 

15. Woods. 

(a) Not too near edge. 

(b) Communication between guns, and with other troops, 

etc. 

(c) Lines of retreat selected. 



The following notes are intended to assist machine gun- 
ners in siting and constructing machine gun works. 

In a line of semi-permanent trenches, time, labor, and ma- 
terial available, as well as the concealment of machine guns 
will be the factors that will govern the construction of 
machine gun works. 

When very elaborate work is required which necessitates 
expert engineering knowledge, advice and aid should be ob- 
tained from the Royal Engineers. 

It must be remembered that the obstinate defence of the 
front trenches will often depend on the machine guns, and 
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that although the rifle garrison may sometimes be with- 
drawn during a bombardment to* "shell slits," etc., machine 
gunners must remain at their posts. Therefore, machine gun 
sections, which have few men to spare to carry out all the 
work required, must be assisted by working parties, which 
are, if possible, detailed by the brigade. 

As far as possible the construction of machine gun works in 
all lines should be supervised by ia trained machine gun officer. 

In open warfare there will usually be no time for elab- 
orate works, therefore, concealment of machine guns will 
often be their best protection, but the following notes, which 
deal with semi-permanent trenches, may be applied on broad 
lines to include hasty field works. 

2. Sequence of Work. 

(t) Judging by the number of enemy emplacements that are 
known to us, it may be assumed that a certain number 
of our own are known to the enemy, and that these 
will receive particular attention from the enemy's ar- 
tillery prior to his attack. 

The general experience of the effect of intensive 
bombardments on front trenches, when well carried 
out, has been that large portions of the parapet have 
ceased to exist ; and that unless machine gun emplace- 
ments in the parapet are made of concrete, or dug in 
at ground level, and covered by 15-inch beams which 
are strongly supported, they will be destroyed at the 
same time. 

The destruction of some of these emplacements 
during a bombardment will, if the machine guns are 
mounted in them, mean the breakdown of the ma- 
chine gun defense on some portions of the line, be- 
fore the enemy infantry attack is launched. 
(«) A system of strong "dug-outs," in which the machine 
guns should be kept, except during the actual hours 
of darkness, should ensure that the majority of ma- 
chine guns are available after an enemy bombard- 
ment. 

These dug-outs must be well protected against ar- 
tillery fire, and can be made behind the parados, 
where they will have the maximum protection against 
flat trajectory projectiles. 




148 



Further, the construction of "dug-outs" in the front 
line can proceed ' without interruption both by day 
and night; this is not always the case with emplace- 
ments. 

Open emplacements, or S.A. Ammunition box 
mountings must be placed at frequent intervals along 
the parapet. 

After the bombardment the machine gun will nor- 
mally be mounted on the Mark IV. tripod in one of 
the former. If the Mark IV. tripod has been de- 
stroyed, or it is impossible to reach it, the Light 
Mounting should be used. 

(Hi) Splinter- proof Look-out Posts. 

It is necessary to give ample protection to look-out 
men, who are detailed to give the signal for the 
mounting of the machine gun the moment the artil- 
lery cones lift. This is always a difficult matter to 
determine, unless the sentry is at his post. 

(iv) Splinter-proof Emplacements will be required under the 

following conditions: — 

(a) To support an attack. 

(b) To meet an attack; giving protection from the 

enemy's covering fire. 

(c) For protection against a bomb attack and small 

shells. 

(v) Emplacements at the end of a covered sap in front of 

our obstacles. 

In localities where the line of the ground permits, 
these are useful: — 

(a) To meet an attack by enfilading our own ob- 

stacles. 

(b) To cover an assault from our trenches. 

(c) To escape the large calibre shells directed at 

the main trench. 

(d) To direct fire on to ground, which is dead 

from the main works. 

All these emplacements will probably be 
subjected to field gun fire directed at the ob- 
stacles ; a dug-out must be close by. 
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They must be manned the moment a bom- 
bardment begins. 

(vi) Emplacements just in front of the parapet, may be used 

where they cannot be placed further out — 

(a) To get enfilade fire. 

(b) To give concealment. 

In this position they will probably not es- 
cape the larger shells directed at the main 
trench. 

(vii) Concrete Emplacements. 

On account of the material, labor, and time re- 
quired to construct these, it is impracticable to place 
them all along the front line, but it may be imperative 
to build them in at special points in the line. 
When consolidating a line, the above considerations point to 
the fact that work should be undertaken in the following se- 
quence : — 

(a) Open machine gun platforms, and strong "dug-outs." 

(b) Splinter-proof emplacements, emplacements in forward 

saps, or emplacements just in front of the main 
trench, splinter-proof look-out posts. 

Note: — The sequence in which these latter are 
made depends entirely on the tactical requirements. 

(c) Concrete emplacements. 

3. Dug-outs — Dug-outs can be made: — 

(t) By tunnelling deep down under the parapet or parados, 
(it) By building a shelter in a traverse, under the parapet, 
• behind the parados, or in the side of sap. 
The overhead cover on the latter must be really strong, 
with as much earth and timber on top as possible, without 
making the work conspicuous. 

The roofing must be strongly supported, it is advisable to 
place feet under the supports to prevent them sinking too 
far into the ground. 

Mere weather shelters are not only useless but dangerous. 
When digging below the level of the fire trench, and it 
is only by this means that the maximum of protection can 
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be obtained, difficulty will always be experienced owing to 
water, which will be found in most places. 

This may be overcome by digging a deep sump-pit in one 
corner of the work, and by pumping off the water, while the 
sides and floor are revetted in order to resist the earth 
pressure, and a thin (2-in.) layer of concrete or corrugated 
iron is put over the revettment. 

Machine gun dug-outs should be made 5 f t. x 4 ft. and 4 ft. 
in height. 

As a rule they should not be more than fifteen paces from 
the machine gun positions. 

Machine gun sections should aim at building two dug-outs 
for each gun. 

Recesses should be made in the sides of a dug-out for a 
machine gun, spare parts box, and ammunition boxes. 

Recesses for ammunition boxes should also be dug in the 
sides of machine gun emplacements. 

4. Emplacements. 

The position of emplacements will always be governed by the 
primary consideration of the siting of the gun. 

Siting. 

In both semi-permanent trenches, and in hasty open field 
work, the siting of the gun will probably be decided by the fol- 
lowing tactical considerations : — 
(t) The lie of the ground, 
(it) The zone to be covered. 
(Hi) The position of the enemy trenches. 
In all cases the machine gun should be sited as near the ground 
level as possible, and must effectively sweep the required zone, 
which must be seen by the machine gunner when firing. 

Concealment. 

Emplacements must be constructed to look like the remainder 
of the trench, and there should be no appreciable difference in 
height to the surrounding parapet. 

The exception to this is when an emplacement is specially con- 
structed to appear like a mound of earth, in which case the con- 
formation of the ground will be the guide. 

The loopholes must be masked from the view of the enemy. 
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Hints Regarding the Concealment of Loopholes. 

These apply to the various forms of trenches, and serve as a 
guide to the best method of making the loopholes fit into the 
surrounding aspect of any line of entrenchments. 

(i) Sandbags filled with straw or grass, which are easily 
and quickly pulled out. In this case, when emplace- 
ments are not being fired from, a steel loophole plate 
should be placed behind the sandbags to prevent bul- 
lets coming through. 
(«) Light hinged trapdoor in front of loophole; it must 
harmonize with the remainder of the parapet and to 
assist in this, torn pieces of old sandbags, roughly 
nailed on, are useful, as they break up any straight 
edge. This should be tested in the support trenches 
before being placed in the front line, 
(in) Close mesh rabbit wire over the loophole at the angle of 
the parapet with mud, sticks, or grass thrown over. 
This can be seen through from the inside but is in- 
visible at thirty yards. 

(iv) By defilading from the front. 

(v) Board with earth thrown over, and placed over loophole 

so that it can be pushed over from the inside. 

Concealment from Enemy Patrols. 

Care must be taken that machine guns in forward positions are 
not discovered by enemy patrols. 

Concealment from Aircraft. 

Every endeavor must be made to prevent emplacements, 
saps leading to emplacements, etc., from being located by 
means of aerial photography. 

Canvas, grass, brushwood, etc., can be used as overhead 
cover to conceal the work, or make it appear similar to the 
remainder of the parapet. 

It is important that any covering of this nature can be 
quickly removed if desired. 

Protection. 

Machine guns and teams should be protected, as far as 
possible, from rifle fire, shrapnel, splinters from shells, 
bombs, and small H.E. shell from field guns. 

Protection will be obtained by having the parapet at least 
6y 2 ft. thick. From this it will be seen that open machine 
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gun platforms should have the above thickness of earth in 
front. 

Where it is desired to build emplacements with head cover, 
and where the height of the parapet does not permit of 
overhead cover being made, the height of earth above the 
loophole should be 12 inches. 

Emplacements with overhead cover are only splinter-proof, 
when they have two layers of sleepers (or similar material) 
laid crossways with 20 inches of earth on top. The sleepers 
in each layer must be closely bound together with wire, iron 
bands, dogs, etc., in order to form a compact mass. The 
supports of his roofing must be very strong in order to 
prevent it collapsing by the concussion of large calibre shells 
bursting near. 

If overhead cover is to be made stronger, a layer of rubble 
is used. On top there is a layer of earth, then a layer of 
rubble, followed by another layer of earth. The rubble in 
the middle will help to detonate the shells before they pene- 
trate into the interior of the work. An air space left below 
the detonating layer will help to take the concussion of the 
explosion. 

Corrugated iron placed over the layers of timber will fur- 
ther strengthen the work, and prevent water from dripping 
through. 

Note. — Where the soil is likely to crumble or fall away, the 
sides of the emplacement should be revetted with sandbags, 
brushwood, boards or other suitable materials. 
Dimensions. 

Open machine gun emplacement should be roughly 4 ft. 
square. If the legs are dug into the parapet the dimensions 
may be reduced. 

The platform must be from 1 ft. 6 ins. to 2 ft. below the 
height over which the gun is to fire, according to the splay 
of the legs. 

The following are absolute minimum dimensions for an 
emplacement with overhead cover: — 

5 ft. long to enable No. 1 to sit or stand comfortably 
behind the machine gun. 

4 ft. wide allows only just sufficient space for No. 2 to 
feed the machine gun. 
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As emplacements built by a section armed with a Vickers 
gun, may later have to be occupied by sections armed with 
a Maxim, the clearance between the bottom of the loophole 
and the overhead cover must not be less than 2 ft, so that 
the cover may be raised to remedy stoppages during firing. 

The loophole must not be less than 9 ins. in height to 
allow the firer to take a sight on to the target. Other dimen- 
sions of the loophole depend on the degree of traverse 
required and the thickness of the parapet. 
Material. 

The following material is required to construct an efficient 
splinter-proof machine gun emplacement of the type shown 
in the sketch: — 

Loophole box (complete with battens), 

2 in. planks used 1 

' Sleepers for Roofing, say 9 in. x 4 in. 

x6 ft 15 

Posts, say 7 in. x 4 in. x 4 ft. 8 in. (or 

Sleepers) 6 

Corrugated Iron Sheets (for roof) 2 

Nails (6 in.) say 20 

Sandbags say 100 

Close-mesh Wire Netting for revettment 24 feet 
If the parapet is thin in front of the emplacement, the 
side facing the enemy should be protected by 18 inches of 
sandbags packed with broken brick or road metal. The 
brick should be in small fragments. 

Steel loophole plates arranged behind the weak parts of 
the parapet will further protect the detachment in the em- 
placement. 

Sliding steel plates can be fixed between the battens of 
the loophole, and these can be shut to prevent bullets from 
penetrating into the work when it is not being fired from. 

If delays in obtaining material are to be avoided the 
Machine Gun Company Commander should inform the Staff 
Captain of the requirements as early as possible. 

He should not be influenced by the assurance that any 
particular work he thinks necessary cannot be done. 

Note. — If the supports are strutted by diagonal pieces of tim- 
ber, the work is considerably strengthened. 
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5. Lime and Mortar Mixtures for Machine Gun Emplacements. 

Ordinary slaked Lime can be used by mixing well with the 
hand. 



Best stone slaked 1 to 4 good mortar for foundations 

— sets like cement. 

Ordinary slaked 1 to 2 very good with ashes. 

Sand. 

" 1 to 2 takes a long time to set. 

Pounded Brick. 

" 1 to 2 takes a long time to set, but 

makes a very good job. 
Plaster of Paris or cement will increase the rapidity with 
which the composition sets. 

In all cases most depends on the lime. 
To prepare slabs, ration boxes can be used as a mold. 
If a continuous wall is required the ends should be knocked 
out and the boxes placed together closely so that no gap 



For height, knock out the bottom, and place one on top 
of another, and pour mixture in from the top. 

6. Tunnelling. 

Tunnels may be used — 

(i) As a covered emplacement. 

(ii) . As a passage to an open or covered emplacement. 
(in) As a dug-out. 

They may be divided into two distinct kinds, namely — 
(*) Just below ground level with a view to concealment ; the 
covering must only be a few inches thick, or it may 
block the trench if hit by shells. 
(ii) At great depth, with a view to protection from shell fire. 
The former may be used in two ways — 
(*) Sapped or dug, and then covered. 
(ii) Mined or propped from the inside. 
This latter work may be carried out in daylight, if the earth 
is filled into sandbags, which are not exposed. 

The following tools are required for mining: — 
Pick. 

The best implement is a "Pick-miners," but an "axe-pick" can 
be converted. The helve should be spoke-shaved' down so that it 



Lime. 



Ashes. 



is left. 
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can be gripped in the full of the hand almost up to the head; it 
should be 24 in. to 30 in. long. The head should be shortened so 
as to be about 12 in. long; one end will be sharp, the other end 
flat — about 2 in.-2j^ in. wide. 



For neat work a spade with a flat rectangular head is required ; 
a French "beche" will, if shortened, answer the purpose. 

A saw, hammer, andl nails are also required for the first 
method. 
The Dam. 

When commencing a mine, a dam must be left to prevent 
water draining from the trench into the tunnel. 

The sides of the dam must be strongly revetted, and reinforced 
by a plank placed vertically in the line with the inner wall of the 
parapet 

Width of Tunnel. 

The tunnel can be made as narrow as 3 ft., but the work is 
quicker and less tiring to the men, if the width is increased to 
4 ft. 6 in* ; the height should be at least 3 ft. 6 in. 

There are two distinct methods of propping, viz.: — The one 
used in architecture, and the one used in coal mines. Either, 
or a combination of both, may be employed according to the 
following circumstances : — 

(t) The nature of the soil, 
(u) The time available. 

(Hi) The former occupation and skill of the workmen. 
Method i, Figure i. 

In architecture a "sole piece" about 6 in. x V/2 in. in section, 
is placed on the floor; two "posts" are erected at each end of it; 
above them are placed a "lintel;" "wedges" are driven in along 
the direction of the tunnel between the lintel and the posts. The 
posts are secured at the bottom by dogs made from old iron, or 
by stops of wood nailed to the sole pieces. 
Method 2, Figure 2. 

In coal mines, two small holes are dug to receive the bot- 
toms of the posts, or "legs" as they are called in this case. 

Into these holes are placed small pieces of wood called 
"feet" to prevent the legs sinking. 

The "bars" which support the roof should be slightly longer 
than the width of the tunnel and their ends should be let into 
the walls. 



Spade. 
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The legs, which may be cut from small trees or be made from 
sawn timber are of such a length that they just touch the bar at 
an angle of 30° to the vertical ; to correct an error in length pieces 
of ration boxes should be placed between the bottom of the leg 
and the feet. 

The legs are then knocked vertical. 

Grooves should have been made in the walls to receive the legs, 
which should be never more than 3 ft. apart. 

When the soil is crumbling, it is advisable to drive thin boards 
about 6 ins. wide (the sides of bacon boxes) sharpened at the 
ends between the bars and the roof of earth, these are called 
lids, and can be driven forward as the excavation continues. 

The sides of the tunnel can be supported in a similar manner. 

Combination. 

Probably the most efficient way of propping the roof will be : — 

(i) To use sole pieces (Method 1). 

(ii) To use legs and bars (Method 2). 
(Hi) To use lids and sides (Method 2). 

Lecture Notes. 
MACHINE GUN FIELD WORK. 

1. General. 

(a) Time, labor, material, and concealment are chief factors. 

(b) Working parties must be provided by brigade. 

(c) All work supervised by M.G.O. 

(d) Time in open warfare is all important, and concealment 

often best protection. 

2. Sequence of Work. 

(a) Strong "dug-outs'' only way of ensuring protection — 

(i ) Can be made day and night. 

(ii) Should be placed behind parados. 
(Hi) Must be made strong. 

(iv) Numerous open emplacements and S.A.A. 
boxes placed in parapet. 

(b) Splinter-proof Look-out Posts — 

Ample protection for look-out men required. 
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(c) Splinter-proof Emplacements — 

Useful— 

(i) To support an attack. 

(ii) To protect from enemy covering fire, 
(tit) To protect from bombs. 

(d) Emplacements in front of our Obstacles — 

(i) Where lie of ground permits. 

(ii) To enfilade the obstacles, 
(tit) To cover an assault. 

(iv) To escape large calibre shells. 

(v) To fire on dead ground. 

(vi) Dug-out must be close by. 

(e) Emplacements just in front of Parapet — 

(t) Only if not possible to put further out, as*they 
will be subjected to heavy calibre gun fire. 
(/) Concrete Emplacements — 

(i) Impracticable to build them everywhere, owing 

to time, labor, or material required. 

(ii) May be necessary at special points. 
(g) Sequence of Work is — 

(i) Open machine gun platforms and "strong" 

dug-outs. 

(ii) Splinter-proof emplacements in forward saps, 

or just in front of parapet, and splinter- 
proof look-out posts, to be made as situation 
requires. 
(Hi) Concrete emplacements. 

3. Dug-outs can be made. 

(a) By tunnelling. 

(b) By building shelters. 

(i) Overhead cover must be really strong, and 

must be strongly supported. Weak shelters 
are useless and dangerous. 

(ii) Maximum protection only obtained by digging 

below level of the fire trench, but difficulty 
owing to water to be expected. 

(Hi) Water overcome by digging a sumph pit, and 
revetting with 2 in. concrete. 

(iv) Dimensions 5 ft. x 4 ft, by 4 ft. high. 
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(v) Position not more than IS paces from gun 

position. 

(w) Two dug-outs per gun, if possible. 
(vii) Recesses for gun, ammunition boxes, etc., in 
sides of dug-outs and emplacements. 

4. Emplacements. 

Governed by the siting of the gun : 

(a) Siting depends on: — 

(i) Zone to be covered. 

(ii) Lie of the ground. 

(w) Position of enemy trenches. 

Line of fire must always be definitely visi- 
ble to firer. 

(b) Concealment — 

(i) Construct to resemble parapet, 
(it) Loopholes must be masked, and can be con- 
cealed by: — 

(a) Sandbags filled with straw, etc., and 
protected 

(6) Hinged trap door with old sandbags 
nailed on. 

(c) Qose mesh rabbit wire at angle of 

parapet. 

(d) Defilading. 

(e) Pushover board. 

(iii) Location by enemy patrols and aircraft must 

be guarded against. 

(c) Protection must be provided against bombs, small H.E., 

shells, etc. 

(i) Both open and "bomb-proof" emplacements re- 

quire 6 T / 2 ft. of earth in front of them. 

(ii) Open emplacements with a loophole, require 12 

in. of earth above the loophole. 

(iii) Splinter-proof head cover is two layers of 

wooden baulks, etc., bound together with 20 
in. of earth on top, and strongly supported. 

(iv) A bursting layer of rubble will increase 

strength. Corrugated iron will prevent water* 
dripping through. 

(v) Emplacements should be revetted. 
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(d) Dimensions — 

(*) Open emplacement about 4 ft. square. 
(ii) Platform 1 ft. 6 in. to 2 ft. below level of 
barrel. 

(Hi) Loophole 9 in. high. 

(iv) Minimum dimensions for "bomb-proof" — 
5 ft. long by 4 ft. wide. 
2 ft. high from bottom of loophole, to al- 
low maximum cover to be raised. 

(e) Material to construct bomb-proof emplacement — 



Loop-hole box (with battens), 2 in. planks. . . 1 

Sleepers, 9 in. x 4 in. x 6 ft 15 

Posts, 7 in. x 4 in. x 4 ft. 8 in 6 

Corrugated Iron Sheets 2 

Nails (6 in.) 20 

Sandbags 100 

Wiie Netting (revettment) 24 feet 



Sandbags filled with brick increase strength of parapet. 
Steel loop-hole and sliding plates give extra protection. 
Diagonal struts strengthen roof. 

5. Lime and Mortar Mixtures. 

Depend on quality of lime. 

(i) One of quicklime to 4 of ashes. Set like cement. 

(ii) One of slaked lime to 2 of pounded brick. Takes a long 

time to set. 

(Hi) Cement easy to get. Helps to set quickly. 
(iv) Use ration boxes for molds. 

6.. Tunnels may be used: 

(a) As covered emplacements. 

(b) As passages to an emplacement. 

(c) As a dug-out. 

They may be placed — 

(*) Just below ground level and lightly covered, 

made by sapping and mining. 
(ii) At great depth; by mining, 
(tit) Tools required, "Pick-miners" or converted 

pick, spade, saw, hammer, and nails. 
(iv) Method of mining — 

(a) Make a dam and revet it. 

(b) Make a tunnel 3 ft. wide or 4 ft. 6 in. 

for rapid work, and 3 ft. 6 in. high. 
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(c) Prop by one of the following methods — 

1. Method 1 (Architectural). 

Sole piece 6 in. x V/2 in. 

Uprights. 

Lintel. 

Wedges. 

Dogs or stops. 

2. Method 2 (Coal Mining). 

Feet. 

Legs. 

Bars. 

Wedges. 

Lids. 

3. Combination (probably best). 

Sole pieces, legs, lids, and sides. 



Appendix No. 6. 
Lecture. 

THE EMPLOYMENT OF MACHINE GUNS IN TRENCH 
WARFARE. 

PART I. 
GENERAL. 

1. Co-operation. 

As in open warfare, so in trench warfare, co-operation is 
essential to enable the best results to be obtained from machine 
guns. 

Not only must there be co-operation between the machine guns 
of any particular sector of a defensive line, but the Machine 
Gun Company Commanders of adjacent brigades must arrange 
that no ground is left unswept near the point of junction of 
their brigades. In this way only can it be ensured that all 
ground in front of the entrenched line is swept by cross fire, 
and the required "Belt" of Machine Gun Fire obtained. 

Machine Gun Company Commanders and Section Officers 
should always be thoroughly conversant with the situation. 

The co-operation of machine guns from a flank against points 
where the enemy are very close should always be arranged for. 
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2. Taking Over Trenches. 

WJi.en a line of trenches are being taken over by a brigade, 
. the Machine Gun Company Commander should, if possible, 
reconnoiter the whole line before it is taken over by his brigade, 
and note : — 

(a) Position of 'each machine gun and the area covered by it. 

(b) Number, position, and nature of any extra emplace- 

ments, dug-outs, splinter proof look-out posts, etc., 
that have to be made, or any other work that re- 
quires to be done. 

(c) Positions of and methods of communication between 

himself and his Section Officers, and between the 
Section Officers and their machine guns. 
He will then issue any necessary machine gun 
orders. 

3. Bombardments. 

With a view to reducing losses, both from daily shell fire or 
from an intensive bombardment, the following rules should be 
followed : — 

(a) (i) During an enemy bombardment the machine guns 
should be dismounted and placed in strong dug- 
outs, or if for any reason such dug-outs are not 
available, in the bottom of the trench. 
(ii) The tripods can be left in position, so that the 
machine guns can be quickly mounted to repel 
an enemy attack. 
(in) When dismounted the machine guns should be 
placed in strong waterproof covers so as to 
prevent their being clogged with dirt, if they 
should happen to be buried by shell-fire. 

(iv) The Gunners should not be in one dug-out, or all 

together in one part of the trench. This will 
obviate all being disabled by one shell. 

(v) When machine guns are being mounted after a 

bombardment only two men should mount each 
gun, and these should not expose themselves. 
This should be practiced. The remainder of 
the machine gun personnel should be kept under 
cover. 
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When an enemy attack is launched, without 
covering machine gun and rifle fire from the 
flanks, and speed in mounting the machine gun 
to repel the attack is all important, and undue 
attention need not be paid to exposure. 

(vi) Strong dug-outs should be* provided near each 

emplacement for the Machine Gun personnel. 

(vii) Strong splinter-proof look-out posts should be 

provided for use during a bombardment when 
the machine guns are in dug-outs. 

(viii) Three or four men are sufficient for each ma- 

chine gun in the front trenches, the remainder 

being kept in reserve trenches. 
(b) During a bombardment of the enemy trenches by our 
own guns, the machine guns should not, as a rule, be 
fired unless a very favorable target presents itself. 
A good target may be presented by the enemy trying 
to pass a gap that has been made in his parapets, 
retiring from his trenches, etc. 

4. Ammunition. 

(f) Ammunition supply must be carefully thought out, and 
its distribution arranged for on the following lines : — 

(a) With each machine gun, eight full belts, and 

4,000 rounds in unopened boxes ready to refill 
belts as they are fired. 

(b) Remaining full belts, belt filling machine, and* 

4,000 rounds in unopened boxes, with spare 
gunners at a central depot in the reserve 
trenches, battalion headquarters or other suit- 
able place. 

Note. — The above is to be considered 
merely as a guide. 
(ii) Arrangements must be made for belt filling in dug-outs 

or reserve trenches. 
(Hi) In wet trenches great care must be taken that belt boxes 
do not become sunk in the mud. 

(iv) Belts and belt boxes should be kept in ammunition re- 

cesses and be covered up to keep them clean and dry. 

(v) Ammunition should not be all together in one place. 
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(vi) Ammunition should be kept as dry as possible, and there 
should be a daily inspection of belts. Each round 
should be slightly turned to prevent stickiness and 
should be pushed well home. 

If spare boxes of S.A.A. are opened they should 
be replaced by closed ones. 

5. Emplacements. 

(a) One emplacement should usually be reserved for each 

machine gun as a "Battle" emplacement. This should 
never be used except to meet an enemy attack. 

(b) Several alternative emplacements should be made. At 

least one of these should be an open platform from 
which the machine gun can fire over the top of the 
parapet. 

(c) Every emplacement 'should be numbered, marked "M.G. 

Emplacement," and a range card should be placed in 
each. 

(d) In a brigade the whole of the emplacements of a 

brigade should be numbered from right to left. 

Dummy emplacements — a few rounds being fired 
from them at intervals may sometimes be found of 
value. 

(e) After firing from one emplacement it is often advisable 

to move the machine gun at once to another em- 
placement as the previous one may have been located. 

If machine guns are often fired, their positions 
should be frequently changed, and practice given in 
moving quickly from one emplacement to another. 
' Thus, the enemy may be deceived as to the number 
and position of the machine guns. 
(/) Machine gun emplacements and dug-outs should always 
be kept in good repair. 

(g) In each emplacement the limits that the machine gun 

can, . with safety, be traversed without endangering 
friendly troops should be clearly marked by posts or 
sandbags, arranged so as to make traversing beyond 
these limits impossible. 

(h) Unless a position is liable to be suddenly rushed, due 

to the wire being weak, or so close to the parapet as 
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to permit of the trench being cleared by a bomb 
attack, machine guns should always be dismounted 
and kept in dug-outs during the day time. This will 
prevent the machine guns being knocked out by 
chance shells and mortars, 
(t) Smoke helmets will have to be worn if firing for long 
from a "bomb-proof/' owing to the cordite fumes. 

6. Overhead and Indirect Fire. 

Whenever machine guns are going to fire over our own 
trenches, the occupants of those trenches should be informed. 

7. Siting of Trenches — (such as subsidiary lines). 
Entrenchments deliberately dug should be sited principally with 

a view to defence by machine guns. 

The sites for machine gun emplacements should first be chosen 
and the trenches sited accordingly. 

This will enable the trenches to be held by machine guns, sup- 
ported by the minimum number of riflemen. 

8. Reliefs. 

(a) A proper system of relieving machine gunners should 

be followed, so as to give both officers and men 
sufficient rest. 

Three or four men are all that are necessary with 
each machine gun in the front line trenches at the 
one time. 

The remainder should be kept in reserve at the 
central reserve ammunition depot. 

This will enable the men in the front line trenches 
to be relieved every twenty-four hours. 

(b) As far as possible machine gun sections should be re- 

lieved as often as battalions, 
(r) Every assistance should be given to machine gun sec- 
tions in the transport of their machine guns, etc., to 
and from the trenches, when required. 

9. Control of Guns. 

The Machine Gun Officer must : — 
(i) Establish himself at some place where a message can 
always reach him. 
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(«) Keep in touch with the machine guns under his com- 
mand, and with the officers of the line of trenches he 
is assisting to defend. 

(in) Arrange for fire control — In the trenches this can, as a 
rule, only be done by placing a man in charge of each 
machine gun. This man must be given definite in- 
structions as to what he is to do in various eventual- 
ities. 

10. Enemy Machine Guns. 

If enemy machine guns are located, and they are not doing any 
material damage, it may be advisable to leave them in position, 
instead of firing at them and forcing them to alter their position. 

Then, if an attack is launched from our side, the enemy 
machine guns may still be in the same position, and our ma- 
chine guns may be able to prevent them firing on our attacking 
troops. 

Telescopes have been found of the greatest value in spotting 
enemy machine guns, observation of fire, etc. 

It requires much training to get the best value from a telescope, 
and both Officers, N.C.O/s, and men who use them should prac- 
tice constantly. 

11. Cleaning. 

Machine guns and all stores should be cleaned carefully at 
least once daily. 

12. Bright Parts of Machine Guns. 

In order to prevent any bright portion of the machine gun 
reflecting light it is advisable to paint it khaki or rainbow smudge. 
If paint is not available, old puttees, string, etc., can be used. 

13. Periscopes. 

As a rule a periscope should not be placed above the machine 
gun position, but at the side. All ranks should be carefully 
trained in their use. 

14. Positions, etc., Known to All. 

Every machine gunner must know the position of all machine 
guns in his section, whether they be in the firing line, in support, 
• in reserve, or in positions in rear, and the best way to them. 
The position of the section officer must be known to all. 
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15. Traversing. 

When using the "Tap" traverse, fire will be more effective if 
the groups are dotted about and not placed regularly along a 
position, as otherwise the enemy will know where to expect the 
next group, and will take cover accordingly. 

For sweeping parapets, or repelling assaults at close range, the 
"Swing" traverse will be found effective. 

16. Firing Without Tripods. 

A method of fire which, on occasions, is most useful. It 
enables the machine gun to be fired from very cramped positions 
and adds very greatly to its mobility. In the attack, for instance, 
there may be delay in bringing up the tripod, or difficulty in 
finding a suitable emplacement in the enemy's lines. 

In such cases the machine gun can be rested on the parapet or 
other support and fired. 

Also in ordinary trench garrison duties, the machine gun may 
be placed in any part of the line to fire on enemy working par- 
ties, etc., and speedily removed to another part, or back to its 
proper position. 

Machine gunners should have opportunities afforded them to 
practice this, or faults in ejection and feed will occur. 

17. Shovels. 

In the attack, a small shovel is of great use if brought up by 
one of the machine gun numbers strapped to his back. 

18. Opening Fire. 

It should be a point of honor for a machine gunner always to 
have his machine gun tuned up, so that it will fire correctly im- 
mediately the double button is pressed. 

19. Very Pistols. 

Each machine gun in the front should be provided with a Very 
Pistol to show up enemy night attacks and enable fire to be 
directed on them. 

20. Bombers. 

In attack it is advisable to tell off two or three bombers with 
each machine gun, then when a machine gun is in position close 
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to which enemy bombers can approach along old communication 
trenches, etc., the bombers can be posted so as to keep the enemy 
out of range. This will enable the machine gun to be made the 
best use of. 

Where enemy trenches are close, or where the existence of 
ditches and old trenches would enable the enemy to approach 
within bombing distance, bomb posts should be placed to over- 
come or keep enemy bombers out of range. 

It is advisable that machine gunners should understand how 
to use the various types of bombs. 

21. Order Board. 

To ensure strict discipline, the following Order Board should 
be placed in a convenient position near each gun:— « 

Order for Sentry and Gun Team Commander at Number 
Gun Position. 

(t) Fire is only to be opened by order of the Gun Com- 
mander, unless a sudden emergency arises, in which 
case the sentry will use his own initiative. 

(ti ) When relieving another gun team or sentry, the follow- 
ing facts will always be ascertained : — 

(a) Whether the gun has been fired during the 

relief. 

(b) If fired what the target was. 

(c) If fired, the emplacement from which if was 

fired. 

(w) The sentry will always inspect the gun when taking 
over the position. 

(iv) The sentry on duty must have an accurate knowledge 

of the" points shown on the range card. 

(v) In cases of alarm, or a gas attack, the sentry will wake 

the gun team. 

(vi) The gun will not be mounted in an emplacement, except 

during the hours of darkness or unless the situation 
makes it imperative. 

(vii) The gun will be cleaned daily, and the weight of the 

fuse spring noted, both morning and at night. 

(viii) Ammunition, spare parts, and hyposulphite solution 

will be inspected daily. 
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(ix) The lock spring (return, or hammer spring), will 

never be left compressed. 

It is sufficient to half-load, and press the double 
button with the Vickers or Maxim, to press the 
trigger and then enter the belt in the case of the Colt, 
or to place a magazine in position on the magazine 
post of the Lewis, when mounting the gun at night. 

In order to meet an attack, it is only necessary to 
complete the loading motion. 

(x) All dug-outs, emplacements, ammunition recesses, be- 

longing to the gun position must be kept clean and in 
good repair. 

. Special Orders for this Gun Position 



22. Machine Guns in Enemy Gas Attack. 

(i) Gas affects the working parts of a machine gun, and 
also the cartridges in the belt. 

If exposed to it for many minutes it may be found 
impossible to fire the machine gun. 

(it) As gas is heavier than air, and sinks to the bottom 
of a trench, machine guns that have been placed in 
dug-outs or low-sited emplacements should at once 
be removed and placed in position to fire over the 
parapet or in readiness to do so. 

(Hi) A sprayer should be kept with each machine gun. 

(tV) In some instances, while a gas cloud was being sent 
over, rapid firing has been opened by one side with a 
view to keeping down the heads of the opposing 
troops. . 

After a cloud, advances have been made in a some- 
what careless manner. 
(v) There are two courses open to the machine gun 
officer : — 



(xi) 

(xii) 

(xiii) 
(xiv) 



Date 



Machine Gun Officer. 



(a) To order fire to be opened with a view 
to :— 
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(0 Preventing the enemy leaving his 
trenches, and keeping down their fire 
so as to enable his own troops to 
keep their heads high. 
(ii) Encouraging his own troops. 
(Hi) Keeping his machine gun working, as, 
while in movement, the various parts 
are less affected by the gas, and the 
firing of the machine gun has the 
effect of dispersing the surrounding 
gas to a certain extent. 
(b) To reserve his fire, with a view to taking ad- 
vantage of a careless advance on the part 
of the enemy following up their gas. In 
this event he should use his "Sprayer" con- 
stantly. 



(vi) The course of action adopted by the machine gun officer 
will depend on the effect produced by the gas on the 
troops in his trench. 

23. Communication. 

1. Owing to the cutting of telephone wires, the difficulties of 
communication in defence are often great. 

In attack, when an enemy barrage of fire is placed behind 
troops who have occupied enemy trenches, and when it is diffi- 
cult to determine how far the various portions of the attack have 
progressed, difficulties are increased. 

2. For this reason, every form of communication between 
machine guns in rear on the flanks, with the troops they are 
assisting, should be considered. 

The various points : — 

(a) Telephones — The usual system of telephones in trenches 
is as follows: — 

(i) Each Company is connected dfirect to Battalion 

Headquarters. 

(ii) Companies in the front line are connected lat- 

erally. 

(Hi) Support and reserve trenches are connected 
with the companies occupying the front 
trenches, and with Battalion Headquarters. 
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(iv) Companies in the front lines, and Battalion 

Headquarters, are connected direct with the 
battery in support. 

(v) Battalion Headquarters is connected with the 

Brigade Headquarters. 
From the above it can be seen that: — 
(t) Lateral communication can usually 



(b) Orderlies — Machine Gun Company Commanders and 

Section Officers should provide themselves with a 
sufficiency of orderlies. 

These men should be intelligent and trained in their 
duties. Where an attack is contemplated, orderlies 
should be attached to the Machine Gun Sections for 
some time beforehand. 

(c) Visual signalling — All machine gunners should be thor- 

oughly trained in semaphore signalling. If necessary, 
signallars should be applied for. 
. 3. The best method of ensuring success is : — 

(a) A carefully arranged plan of action. 

(&XThat the plan is understood by all concerned. 

(c) Definite orders to Officers and Machine Gun Com- 
manders, 

Then if communication breaks down the individual on the spot 
can do his best to ensure the success of the general plan. 

The foregoing should afford a guide to Machine Gun Officers 
in choosing their own position, which will, of course, vary accord- 
ing to the ground and the tactical requirements of the situation. 



be facilitated by the use of com- 
pany telephones. 



(«) By placing the Central Belt-filling 
Depot and the spare gunners in 
the support, or reserve trenches, 
or Battalion Headquarters, com- 
munication can be obtained be- 
- tween the Central Depot and the 
machine guns. 



Note. — Separate telephones f<3r 
machine guns would be an un- 
doubted advantage, but at present 
they are not an article of issue. 
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PART II. 
Defence. 



1. When placing machine guns for the defence of an 
entrenched line, the machine guns of each section must be 
arranged under the direction of one officer. 

In the case of a brigade, this will be the duty of the Machine 
Gun Company Commander. 

This officer must allot areas to be covered by each machine 
gun. These areas should slightly overlap. 

In allotting these areas, care must be taken that the whole of 
the area can actually be seen by the man firing the gun. The 
mere marking out of theoretical lines of fire on a map is not 
sufficient. In addition, a trench map should be prepared showing 
the positions of the machine guns, and the areas swept by each. 

Machine Gun Company Commanders of adjacent brigades must 
confer together as to the placing of their flank machine guns, in 
order to ensure that all ground in front of the entrenched line 
can be swept by machine gun fire. It is most important that the 
Machine Gun Company Commander should find out the positions 
of the enemy's advanced trenches, which our artillery cannot 
reach or only reach with difficulty, and then place machine guns 
to bring enfilade fire, or oblique fire, to bear on these trenches. 

Further, he should acquaint himself with the positions of the 
Lewis guns. 

2. The "ideal" of creating a "Belt" of machine gun fire across 
the front of the position must always be kept in view, provided 
that the proportion of machine guns placed as in par. 3 (iii) is 
not too greatly reduced. 

3. The machine guns should be placed so as to bring oblique 
or enfilade fire against : — 

(t) The enemy trenches. 

(«) The ground over which the enemy must pass should he 



(iii) Our own front line trenches in case the enemy pene- 
trate into them. 
4. To achieve these objects machine guns may be placed: — 
(a) In a salient. 
(6) In a re-entrant. 

(c) At a bend in the trench. 

(d) In front of the trench. 



attack. 
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(e) In or near the support or communication trenches. 
(/) In a straight length of trench, firing through an oblique 
loop-hole. 

Note. — Emplacements some distance in front of the 
trench, concealed in crops, grass, etc., and approached 
by a covered sap, are useful both for attack and de- 
fence. 

5. In all cases the machine guns should, if possible, be. covered 
from fire from the front, while themselves being able to sweep 
the front of the entrenched line with cross-fire. 

Thus, although each machine gun may be firing to its flank, its 
front is swept by the fire of a neighboring machine gun. 

Arrangements can be made so that the machine guns so placed 
may be able to fire to their front, should an emergency make this 
desirable. 

This can be done by : — 

(a) Arranging that some sandbags can be removed and the 

machine gun fired to the front through the loop-hole 
thus made. 

In this case it must be remembered that: — 
(t) If the sandibags are left in place for a consid- 
erable time without being removed, they may 
become embedded and found immovable, 
(it) That loop-holes filled with single sacks will not 
be bullet-proof. 

(b) By training the gunner to: — 

(i) Quickly remove the machine gun from the 



tripod and fire the machine gun from top of 
the parapet without it. 
(«) Lift the machine gun and tripod out of trench 
and fire it from some previously selected 
spot 

Note. — Both these methods require much 
practice. 



6. Every endeavor should be made to conceal the position of 
the machine guns from the front. 

Distribution. 

7. When arranging the distribution of machine guns in an 
entrenched line, the following positions should be considered : — 




173 



(a) In the Front Line of Trenches — This may be taken as a 

general rule, as if it is intended to obstinately defend 
the front line, the machine guns may just make the 
difference between success and failure. 

(b) In Support Trenches — A proportion of the available 

machine guns must be placed in or near support 
trenches. 

Here they may be arranged so as to: — 

(t) Prevent further advance of the enemy should 

they capture the front line, 
(it) Enfilade front line should it be captured. 
(Hi) Sweep communication trenches. 

(c) In Positions in Rear — If the ground is favorable it will 

be possible to place machine guns in concealed posi- 
tions, in rear of the entrenched line. 
They can be arranged so as to: — 

(i) Fire over the trenches and sweep the ground) in 

front. 

(ii) Fire through gaps in the defensive line. 

(iii) Command positions where the enemy might 

concentrate prior to the assault. 

(iv) Command covered approaches to the defensive 

line. 

(v) Command positions likely to be occupied by the 

enemy's machine guns. 

(vi) Enable machine guns to fire on the enemy's 

trenches with greater effect. 

(vii) Give overhead covering fire in case of an ad- 

vance by our own troops. 

(viii) Use indirect fire against ground in rear of 

enemy's lines. 

(d) In Strong Places Just in Rear — These positions should 

be inconspicuous and very strongly built. They 
should be arranged so that the ground! in front is 
swept by cross-fire. 

(e) Some in Reserve — These can be used for instructional 

purposes when not otherwise required, but tests 
should be periodically carried out to ensure that they 
will reach the threatened points in good time. 
8. In conclusion it may be said a system of distribution for the 
machine guns should be worked out on the following lines : — 
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(a) Some in the first line. 

(b) Some in places close behind the front line. 

(c) Some in positions in rear. 

(d) Some in reserve. 

The number of guns available will govern a decision as to 
whether machine guns can be placed in all these positions at one 
time. In any case, emplacement should be prepared and arrange- 
ments made so that the machine guns can be quickly placed in 
any of the above positions as required. 

Attack. 

1. The Machine Gun Company Commander must be fully 
informed of the plan of operations at the earliest possible 
moment. 

2. The whole of the machine guns of the brigade will be 
organized under the command of the Brigade Machine Gun Com- 
pany Commander. 

3. The Machine Gun Company Commander, in conjunction 
with the Section Officers, must make detailed plans for the 
employment of the machine guns. 

The Machine Gun Company Commander wjll : — 

(a) Make a careful study of the enemy front line and its 

relation to his own trenches. 

(b) From a study of maps make himself acquainted with 

the ground in rear of the enemy front line, and also 
with his trench system. 
For this aeroplane maps are required. 

(c) Issue definite orders to his Section Officers as to the 

employment of the machine guns. 

(d) Make certain that the machine gun positions, which he 

will require, are in good order. 

4. In this manner each machine gun, or group of machine guns, 
will have a specific task allotted to it. Before the action com- 
mences all concerned will thoroughly understand their duties. 

5. The plans of the Machine Gun Company Commander will 
have been made in consultation with the Brigade Commander, 
and the latter will explain to him the course the action is 
expected to take. 

6. All machine guns must be in their allotted places and ready 
for action by the time the preliminary bombardment commences. 
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7. Machine guns are the weapons most likely to hold up the 
attack, and every effort should be made to locate enemy machine 
guns, in order that some of our machine guns may be detailed 
in pairs, if possible, to engage them immediately the bombard- 
ment ceases. 

8. It must be clearly understood by all officers that the machine 
guns have definite tasks allotted to them, and that they are 
under the command of the Machine Gun Company Commander, 
and are therefore not to be interfered with or given orders by 
other officers. 

9. The machine guns will be allotted as follows : — 

(a) Some to go Forward with the Attacking Infantry. 



(i) The number of guns to go forward will be de- 
termined by the length of the front to be 
attacked, and the nature of the enemy 
trenches. 

(it) The machine guns should, as a rule, not open 
fire before the infantry advance takes place. 
All should be in readiness for them to be 
rushed forward at a moment's notice. 

(Hi) Their role will be to make good' the ground 
gained by the infantry against a counter at- 
tack. 

(iv) They should not go forward until it is fairly 

certain that the infantry are established in 
the captured trench. 

(v) They should advance in such a position as to 

allow them a reasonable chance of reaching 
the position gained by the infantry in safety. 
They should conceal their identity as machine 
gun teams by mixing with the infantry, and 
carrying their machine guns in the least con- 
spicuous manner. 

(vi) The approximate locality in which the machine 

guns will be mounted in the captured lines 
should be settled before the advance. 

(vii) Lewis guns, or machine guns fitted! with light 

mountings, should be used for this work. In 
this case the heavy tripod should only be 
brought forward after the captured position 
has been consolidated. 
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(b) Some to Cover the Infantry Advance — The positions of 

these guns will depend on: — 
(i) The lie of the ground. 

(it) The position of our own and the enemy's 

trenches. 
(Hi) The nature of the attack. 
These machine guns will be allotted as follows: — 

(i) Some to prevent the cross-fire by rifles and 
machine guns from the enemy trenches sit- 
uated on the flanks of the attack. 

(it) Some to bring oblique or enfilade fire on to 
the portion of the enemy trenches being at- 
tacked. 

(Hi) Some to sweep the ground over which enemy 
reserves might advance to the counter-attack. 

(iv) Some may be pushed but in front of the line, 

to keep down enemy fire while the infantry 
are getting out of their trenches and through 
the wire. 

These may be in saps, crops, folds in the 
ground, etc. 

(v) When the attacking infantry mask the fire of 

the machine guns they should, if possible, 
direct their fire past the flanks of the attack- 
ing troops so as to keep down flanking fire 
and prevent flank attacks. 

Notes : — 

(i) If our troops are forced to lie down between 
the trenches, the machine guns must try to 
keep down the fire of the enemy's rifles and 
machine guns. 
(it) When the role of covering fire is completed 
they should automatically come again under 
the control of the Machine Gun Company 
Commander, who will issue further orders. 

(c) Some in Reserve Under the Brigade Commander — 

(i) These should be retained as a real reserve and 
not pushed too early into the fight. 
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(it) From positions in rear they may be used to 
sweep the ground behind the enemy front 
line, fire against counter-attacks, etc. 

Indirect fire, if with observation, being em- 
ployed if necessary. 

10. If the attack is to consist of more than one phase, that is to 
say, of two or more distinct advances, separate plans must be 
made for each. 

11. Arrangements for ammunition supply, belt filling, ammuni- 
tion depots, etc., must be made before the action commences. 
An officer should be placed in charge of these arrangements. 

12. The Machine Gun Company Commander should, as a rule, 
remain with the Brigadier. 

He should provide himself with a sufficiency of orderlies. 

Lecture Notes. 

THE EMPLOYMENT OF MACHINE GUNS IN TRENCH 
WARFARE. 

GENERAL. 

1. Co-operation. 

(a) Between guns on brigade front. 

(b) Between guns of adjacent brigades. 

(c) Most likely to break down after a relief. 

(d) Against points of particular danger (not always thought 

out). 

2. Taking Over Trenches. 

1. Whole line reconnoitered by M. G. C. C. beforehand. 

2. Points to be noted : — 

(a) Position of each gun and the area swept. 

(b) Number of extra emplacements, dug-outs, s.p. look-our 

posts, etc., required. 

(c) Particular points of danger. 

(d) Means of communication. 

3. Bombardment. 

(a) 1. Guns in dug-outs, or bottom of trench. 

2. Tripods mounted. 

3. Guns covered up. 

4. Gun teams distributed. 

5. Two men only required to mount gun. 

6. Strong dtug-outs. 



Digitized by 



178 



7. Strong s.p. look-out posts. 

8. Four men sufficient in front trenches. 

(b) The guns should not be fired during our own bombard- 
' ment, except when very favorable target seen. 

4. Ammunition. 

Arranged for on the following lines : — 

(i) Eight belts and 4,000 rounds in S.A.A. boxes with the 
gun. 

(it) Remaining belts, b.f. machine, and 4,000 rounds at some 

Central Depot. 
(mi) Belt-filling machine set up in reserve trenches. 
(«/) Belt boxes in ammunition recesses and covered up. 

(v) Ammunition distributed. 

(vi) Ammunition inspected daily, and opened boxes changed. 

5. Emplacements. 

1. Keep "battle" emplacement. 

2. Alternative emplacements made, 

3. Emplacement numbered, with range card, and orders placed 
at each gun position. 

4. All emplacements numbered from right to left. 

5. If guns often fired, vary positions. 

6. Limits of traverse marked. 

7. All emplacements kept in repair. 

8. In dug-outs, except during darkness, or extraordinary cir- 
cumstances. 

9. Smoke helmets may be necessary in "bomb-proofs." 

6. Overhead Fire. 

Warn troops holding trenches. 

7. Siting of Trenches. 

Defence by machine guns considered first in a deliberately dug 
line, so as to' enable trenches to be held by minimum number 
of riflemen. 

8. Reliefs. 

1. Systematically carried out. 

2. Relieve the four men in front trenches every twenty-four 
hours. 

3. Obtain assistance in carrying stores, etc. 
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9. Control of Guns. 

The Machine Gun Officer must : — 
(0 Be where he can be found. 
(ii) Keep touch with his guns. 
(Hi) Arrange for fire control. 

10. Enemy Machine Guns. 

(i) If located and not causing damage may be left for future 

occasion. 

(ii) Telescopes valuable for locating them. 

1 1 . Cleaning. 

Guns and stores cleaned daily. 

12. Bright Parts of Guns. 

(i) Painted, or 

(ii) Covered with putties or sacking. 

13. Periscopes. 

(t) Used to one side of gun. 
(ii) All ranks trained in use. 

14. Positions of Guns. 

(t) Known to whole company. 

1 5. Traversing. 

(i) "Tap" traverse irregular. 

(ii) "Swing" traverse at close ranges necessary. 

16. Firing Without Tripods. 

(i) Of value in emergency. 

(ii) Practice to prevent faults in ejection, and feed. 

17. Shovels. 

Should be carried in attack. 

18. Opening Fire. 

Point of honor to have gun ready. 

19. Very Pistols. 

To direct fire at night. 
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20. Bombers. 

(t) Every machine gunner should know how to bomb. 
(«) Bombers detailed to cover machine guns in attack. 
(Hi) Bomb posts placed to cover machine guns in defense 



21. "Order Board. 

As per draft, should be placed near each sentry. *To be taken 
down in full. 

22. Machine Guns in a Gas Attack. 

1. Gas affects gun and cartridges. 

2. As gas sinks to bottom of trench, machine gun should be 
raised, ready to fire over parapet. 

3. "Sprayer" kept with each gun. 

4. During gas cloud, rapid fire, after gas cloud, careless 
advance. 

5. Machine gun officer may — 
(i) Open fire— 

(a) To prevent enemy leaving trenches. 

(b) Encouraging own troops. 

(c) Keep his gun working. 

(it) Reserve his fire to take advantage of advance. 

6. Condition of troops will determine course of action. 

23. Communication. 

1. Difficulties both in attack and defense are:— 
(f) Cutting of telephones. 

(**) Barrage of fire. 

2. Every form he practiced. 
Various points : — 

Telephones — Company telephones permit connection later- 
ally and to the rear. 
Orderlies—Who must be trained, and attached beforehand 

if an attack is contemplated. 
Visual Signalling — In which (Semaphore) all the gunners 

should be trained. 

3. Communication available will decide Machine Gun Officer 
as to his position. 



when necessary. 
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Defense. 



1. (a) All guns arranged by M.G.C.C. and Brigadier. 

(b) Cones of fire must overlap. 

(c) Actual reconnaissance necessary to ensure this. 

(d) Trench map prepared showing these cones. 

(e) Guns specially placed to cover points in enemy front 

line which artillery cannot reach. 
(/) Positions of Lewis guns known. 

2. Belt of fire to be aimed at, but guns covering front line 
must not be too greatly reduced. 

3. The guns placed to bring oblique or enfilade fire against — 
(f) Enemy trenches. 

(ft) Ground in front of the trenches, 
(ttt) Own front line. 

4. To achieve these objects the guns may be placed — 
(t) In a salient. 

(it) In a re-entrant. 

(iii) At a bend in trench. 

(iv) In a straight line of trench firing through oblique loop- 

hole. 

(v) In front of trench. 

(vi) In any commanding parts of support or counter 



5. Defilade whenever possible, but arrange to fire to front by — 
(i) Removable sandbags — which should be constantly shifted 

and backed with steel plates, 
(tt) Training men to fire quickly over parapet with or with- 



6. Conceal emplacements. 

7. Distribution — 

(i) In Front Line for Cross-Fire. 
(«) In or about Support Line to — 

Cover front line, 
(m) In Positions in Rear to — 



(a) Sweep ground in front of trenches. 

(b) Fire through gaps in defensive line. 

(c) Command covered approaches and positions of 

assembly. 

(d) Command position for enemy machine guns. 

(e) Indirect fire. 



trenches. 



out tripod. 
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(iv) In Strong Places Just in Rear — 

To prevent deep break in line. 

(v) In Reserve — 

(*) For emergency 
(it) For instruction. 
Tests often carried out with these guns. 
8. Number of guns may not allow of all these positions being 
manned, but emplacements should be made for them, and they 
should be known to all. 

Attack. 

1. Machine Gun Company Commander fully informed of plan 
of operations. 

2. All guns organized under one officer. 

3. Machine Gun Company Commander will : — 

(a) Study enemy front line and its relation to own trenches. 

(b) Study enemy trench system from aeroplane maps. 

(c) Issue definite orders to Section Officers. 

4. All guns ready before preliminary bombardment begins. 

5. Every effort made to locate enemy machine guns. 

6. Machine guns may be allotted as follows: — 

(a) Some to go Forward with Attacking Infantry. 

(i) Not open fire before advance. 

(ii) Make good ground gained by infantry. 

(Hi) Not advance till infantry established in cap- 
tured trench. 

(iv) Line of advance of each gun selected. 

(v) Heavy tripod brought up after. 

(b) Some to Cover Infantry Advance. 

(i) Fire on enemy parapet. 

(ii) Keep down fire against flanks of attack. 
(Hi) Sweep ground behind enemy front line. 

(iv) Some pushed out in front to help infantry out 

of the trenches. 

(v) If attack fails, keep down fire against retiring 

infantry. 

(vi) When fire masked, attack flanks. 

(vii) Into reserve when covering role is finished. 

(c) Some in Reserve under Brigade Commander. 

(i) Retained as real reserve. 

(ii) Used for long range fire if required. 
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7. If attack consists of more than one phase, make separate 
plan for each. 

8. Arrange for ammunition supply and place officer in charge 
of arrangements. 

9. Machine Gun Company Commander with brigadier, and 
provided with orderlies. 



Appendix No. 7. 
Lecture Notes. 
TRAINING OF MACHINE GUNNERS. 

1. Standard of Training Required. 

(a) Officers and N.C.O.'s. A thorough knowledge of the 

Mechanical, Theoretical and Tactical side of their 
work. 

(b) Men. Experts in the mechanical and 1 practical side of 

training. 

2. The Machine Gunner a Specialist. 

(a) In order to reach the required standard. 

(b) Because on the Machine Gunner (as for the Artiilery 

Gunner) the success and safety of the Infantry de- 
pend. 

3. Selection of Personnel. 

(a) Intelligence or common-sense. 

(b) Education. 

(c) Physique. 

(d) Mechanical, t. e. f logical mind. 

4. Training (not including training of Range Takers, Grena- 
diers, Scouts, etc.). 

Physical — Physical exercises, running, etc. 
Mechanical (Indoors) — Mechanism, Stripping, Repairs, etc. 
Practical (Open Country)— Drill, Visual Training, Judging 
Distances, Fire Orders, etc. 
Tactical — Characteristics. Occupation of positions, etc. 
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5. Training with Other Troops. • 

(a) Training incomplete unless teams have been trained in 

combination with other troops. 

This should not be done until foregoing training 
has been dealt with. 

(b) The need for close co-operation between Gunners, Sec- 

tions, Companies and own Infantry at all times can- 
not be too greatly impressed. 

(c) The aspects of the various formations of other troops 

should be taught. 



1 . General. 

(a) The various duties of Officers, N.CO.'s and Men, are 

enumerated in the Machine Gun Training Manual. 

(b) All should be interchangeable. 

2. Machine Gun Company Establishmments. 

(a) Personnel. 

(b) Material. 

(c) Horses and Transport. 

(d) Ammunition per gun. 

3. Duties. 

Company Commander. Responsible for^— 
(a) The training of his company. 
(&) Tactical employment. 
(c) Administration. 
Section Officer. To command) his section in accordance with 
orders from his Company Commander, and in absence of orders, 
in accordance with the Tactical situation. 
In action, most important duties are: — 

(a) Reconnaissance. 

(b) Selection of Gun position. 

(c) Selection of alternative positions. 



Appendix No. 8. 



Lecture Notes. 



ALLOCATION OF DUTIES. 
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(d) Observe and control fire. 

(e) Regulate Ammunition supply. 

(/) Issue instructions regarding movement of limbered 
wagons. 

Sergeant. 

(a) To supervise guns coming into action. 

(b) Decides upon exact position for tripods. 

(c) Assists in fire control. 
Corporal. 

(a) Superintends packing and unpacking of limbered 

wagons. 

(b) Moves limbered wagon to suitable position. 

(c) Responsible that ammunition, water, oil, etc., are sup- 

plied to guns as necessary. 
No. i Firer. 

(a) Responsible that Gun is "tuned up" ready for firing. 

(b) Carries tripod into action. 

(c) Repeats all orders. 

(d) Observes fire when possible. 

(e) Responsible for observing movements of his own troops 

to ensure their safety. 
No. 2 Assistant to No. i. 

(a) Carries gun and spare parts case into action. 

(b) Watches for, and passes signals, to No. 1. 

No. 3. (a) Responsible for keeping the gun supplied with am- 
munition, water, etc. 
(b) Carries out minor repairs. 
No. 4. Responsible for keeping No. 3 supplied! with : — 

(a) Ammunition. 

(b) Water. 

(c) Spare parts as required. 

No. 5 (Scout), No. 6 (Range Taker) and Signallers perform 
their own special duties as required, or act as Spare Numbers, 
Reliefs, etc. 

Drivers. Act under the orders of the Corporal in belt filling, 
etc They should receive sufficient instruction to enable them 
to replace casualties in case of emergency. 
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Appendix No. 9. 



Lecture Notes. 



VISUAL TRAINING. 



1. Necessity for Invisibility and How Obtained. 

Necessity on account of : — Accuracy of mod'ern weapons. 
Obtained by: — 

(i) Close study and use of ground. 

(ii) Suitable formations. 

(iii) Night training. 

(iv) Neutral tinted uniforms. 

(v) Smokeless powder. 

2.. Trained Eyesight Necessary Owing to Invisibility of Enemy. 

3. Difficulties to be Overcome. 

(i) Difference of light; town and country. 

(it) Brain power not developed. 

(iii) Lacks of words: — Military vocabulary. 

4. Standard to Aim at. 

(i) Ability to distinguish enemy from surroundings. 

(ii) Ability to lay the gun accurately on service marks. 

(iii) Ability to report on what seen. 

(iv) Ability to recognize objects described. 

(v) Establishment of self-reliance. 

(vi) Study and use of ground. 

5. System of Instruction. 

Instruction must begin early and' be progressive. 

(a) Barracks. 

Lectures. 

Men taught to recognize their immediate surround- 
ings. 

Military vocabulary extended. 
Training on landscape targets. 

(b) Open Country. — Objects, to teach men to locate service 

targets up to 800 yards. 
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(i) Silhouette Targets, of different sizes, shapes 

and colors, arranged against various back- 
grounds. 

Targets counted, their characteristics and ' 
positions being described. 

(ii) Fatigue Men. — Instead of targets. 

Movement quickly detected. Blank fired to 
train ear in locating sound. 

(c) Examination of Sound. — Object, to enable men to make 

clear reports, to understand instructions, and to rec- 
ognize features of military importance. 

(i) Definite Line in Landscape described in detail. 

(ii) Areas of Ground. Examined and described. 

Large areas divided into Sections, i. e., 
foreground, middle distance and background, 
etc. 

(iii) Road Work. 

(d) Recognition. 

Object — To train the gunner to recognize targets 
described. 

Dealt with in lecture on Indication and Recognition. 



Appendix No. 10. 
Lecture Notes. 
INDICATION AND RECOGNITION. 

1 . Indication. 

Definition — The shortest and most easily understood descrip- 
tion of an aiming point by a Commander. 

2. Why Necessary. 

To ensure the cone of fire striking the target as required. 

3. Method of Teaching. 

Taught in two stages: — 

(a) Normal method Descriptions without aid. 

(b) Description with aids. 

A Front will always be pointed out. Objects must always be 
described as seen with the naked eye and not as seen through 
glasses. 
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4. Aids. 

Only used when absolutely necessary. 

(a) Reference objects. 

(b) Finger breadths. 

(c) Clock rays. 

5. Recognition. 

Definition — The gunner's understanding of the exact point at 
which his Commander wishes him to aim. 

Military vocabulary and trained eyesight are essential factors 
in preparing men for Recognition. 

Object. — To teach men to recognize aiming points on which 
to lay the gun. 
Method of Teaching. 
Elementary Stage. — Landscape, with or without guns. 

Recognition always checked. 
Advanced Stage. — Open Country — Intervals between guns 
gradually increased. 



Appendix No. 11. 
Lecture Notes. 
RANGING. 

Ranging. — The means adopted for ascertaining the sighting 
elevation required to hit an object. 

1. Necessity for Ranging. 

2. Principal Methods. 

(<0 J.D. 

(b) Instruments. 

(c) Combination of (a) and (b) Range Cards. 

(d) Observation of bullets. 

3. Methods of Training in J.D. 

Unit of measure. 

Appearance. 

Bracketing. 



Digitized by 



189 



4. Lateral J.D. 

Necessity for and how taught. 

5. Range Taking with Instruments. 

Special courses of instruction. 

6. Range Cards — Attack — Defence. 

7. Observation of Fire. 

Value of observation. 

Method of ranging by gunner. 

Signals — Semaphore. 

8. Other Methods of Ranging. 

(a) Use of maps. 

(b) Sound. 

(c) Information from other troops. 

(d) Forward or back reckoning. 



1. General. 

Machine guns can be controlled either: — 

(a) Singly. 

(b) By sub-section — i. e. f two guns. 

(c) By section — t. e., four guns. 

(d) By sections. 

2. Issue of Orders. 

Orders may be issued as follows: — 

(a) Direct to the Nos. 1. 

(b) Through sub-section and section Commanders. 

(c) By Orderlies to sub-section or section Commanders, or 



to Nos. 1. 

Note. — The method of conveying an order may be 
verbal, signalled or written. 



Appendix No. 12. 



Lecture Notes. 



FIRE ORDERS. 
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3. The Position of the Commander. 

Must permit of 

(a) Observation of fire. 

(b) Observation of own troops and also enemy's move- 

ments. 

As Orders are passed from left to right, the Commander 
should take up position on the left of the guns if possible. 

If impossible, arrangements for getting orders and signals to 
the left gun must be made. 

4. Method of Giving Fire Orders. 

(a) Calmly — otherwise confusion. 

(b) Loud — sufficient for everyone concerned to hear. 

(c) Pauses — to allow each part to be understood, acted on, 

and if necessary repeat. 

(d) Concise — telegraphic in nature. 
The range, if necessary, given first. 

Range and indicator may be given either before or after guns 
are in position. 

Fire is usually opened and always stopped by signal. 

5. Examples. 

(a) Ranging fire. 

(b) Rapid fire. 

(c) Combined sights. 

(d) Searching fire. 

(e) Traversing fire. 

During firing alterations of sighting elevation best made by 
ordering "up" or "down" the required amount. 



Appendix No. 13. 



Lecture Notes. 



MACHINE GUN RANGE WORK. 



General Machine Gun Course divided into two parts. 
Part I. Fired on 25 yards Range. 
Part II. Classification and Observation Practices. 
Object of Part I. 
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1. 



The practices of Part I are designed to embrace all points of 
elementary training, i. e., laying, holding, traversing, searching, 
etc. They also emphasize the necessity for attention to points 
before, during, and after firing. By carrying out these points 
without assistance, and by remedying stoppages which occur, the 
essential quality of self-reliance is developed. 



No man fires until he has passed the tests of elementary train- 
ing. 

3. Instructional. 

(i) No official records kept other than ammunition ex- 
pended. 

(if) Section officers keep record of results of each man's 

firing. 
(in) No time limit 

(iv) Repetition. 

4. Method of Instruction. 

(i) Instructor watches firer — not the target. 
(it) If mistakes are made, cease fire and criticise. 
(Hi) Criticism at target on conclusion of practice. 
General procedure throughout — as at drill. 

5. Range Discipline. 

(i) Quiet instruction essential. 

(ii) Safety regulations complied with regarding danger flags, 

etc. 

(Hi) No one permitted in front of socket during firing. 
(iv) Before going to target, guns unloaded, locks raised. 

(v) Before returning to quarters, points after firing attended 



6. Objects of and Methods of Conducting Each Practice. 

Part II contains : — 
Ranging Practice. (No. 7.) 
Classification Practice. (Nos. 9 and 10.) 
Observation Practice. (No. 13.) 
Firing from Successive Positions. (No. 14.) 



2. 



to. 
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2. Time Limit Imposed. 



3. Method of Conducting. 



4. Method of Scoring and Classification. 



5. Duties of Supervising Officers. 



Appendix No. 14. 



Lecture Notes. 



FIRE DIRECTION. 



1. Definition. 

The term "Fire Direction" as applied to machine guns includes 
all duties of M.G. Commanders which ensure that the fire from 
their guns is applied to the best tactical advantage. 

2. Most Important Technical Terms. 

(a) Line of sight. 

(b) Trajectory. Culminating point. First catch, first graze, 

dangerous space. 

(c) Cone of fire — beaten zones, danger zone. 

(d) Angle of sight. 

(e) Angle of tangent elevation. 
(/) Angle of quadrant elevation. 

3. Method of Fire. 

Guiding principle of M.G. fire — produced and applied in groups 
varying in volume according to the nature of target and the posi- 
tion from which engaged. 

4. Application of Fire. 

Dependent on appreciation of, and allowance for: — 

(a) Climatic conditions. 

(b) Permissible and probable errors in ranging. 
Regarding (a), necessary to study Elevation and Wind Tables. 




193 



Elevation Table. 



More. Less. 

Extreme Dryness Wet. 

Extreme Cold Hot. 

Head Wind Rear Wind. 

Bright bight : Dull Light. 



Wind Table. 
(Approximate Allowances.) 



Fresh. Strong. 

Range. For Right angle winds 

Yds. Mild. allow 

500 2 4 6 ft. 

1000 3 6 9 yds. 

1500 6 12 18 yds. 

2000 *12 *24 *36 yds. 

2500 *24 *48 *72 yds. 



5. Devices for Overcoming Errors in Ranging. 

(i) Combined sights. 
(**) Searching. 



6. Combined Sights. 

(a) Definition. 

(b) Rules governing use of 

(i) Minimum range. 
(it) Differences of elevation. 
(Hi) Ground to be searched. 

(iv) Number of guns required. 

(v) Sighting elevation to order. 



7. Practical Examples to Exemplify. 

(i) Correct overlap of zones. 

(ii) No overlap. 

(Hi) Overlap too small. 

8. Control of Guns Using Combined Sights. 

(a) Using one aiming mark. 

(b) Using separate aiming mark for each gun. 



'•'Theoretical. 
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9. Searching. 

(i) Definition, 
(it) Principle of. 
(in) When used. 
(iV) Examples. 

Note. — Both devices are suitable for engaging target of great 
depth. 

Example. — Bridges, Roads, etc. 

1 0. Traversing. 

Definition — A device for engaging linear targets. 
Methods. 

(a) Group traversing. 

(b) Swinging traverse. 

As regards (a). A slow method requiring careful training. 
When engaging linear targets, effect should be sought by bringing 
oblique fire to bear, thus reducing traversing to a minimum. At 
ranges up to 1000 yards, one gun, firing one belt, can cover ap- 
proximately 25 yards of front in one minute. 

As regards (b). At a range of 300 yards, one gun will cover 
approximately 30 yards of front in 5 seconds. 

Note. — Searching and traversing may be combined as required. 

11. Auxiliary Line of Sight. 

(a) Definition. — A line of sight to an aiming mark, other 

than the target to be engaged. 

(b) Object. — To enable the firer to maintain elevation and 

direction, when the target engaged is not visible, e. g., 
during a gas attack. 

(c) Example. — Auxiliary line of sight. 

12. Night Firing. 

(a) When gun is laid by day and can be left in position. 

(b) When gun is placed in position by night. 

(i) Laid by day and removed for firing eleswhere. 
(it) Brought into position for first time by night. 

(c) Devices — Mirrors, luminous stones, etc. 

13. Overhead Fire (Direct). 

(a) Rules for. 

(b) Safety angles — How obtained. 
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(c) Methods of applying safety angles. 



(i) Card land string. 

(ii) Tangent sight. 

(fit) Combination of (t) and (it). 



Appendix No. 15. 



Lecture Notes. 



INDIRECT OVERHEAD FIRE. 



1. Value of. 

(a) With observation. 

(b) Without. 



Officers to be thoroughly conversant with all factors. 

3. Rules for. 

(i) Friendly troops never more than 1500 yards from guns. 

(ii) When 1000 yards or under centre of cone 25 ft. above 

their heads. 

Over 1000 and up to 1500, 75 feet. 
(Hi) Range to friendly troops accurately obtained, viz. : with- 
in 5%. 

4. Necessity for Adherence to. 

(a) Distance of friendly troops from guns. 

(b) Heights of cones when passing heads of F.T. 

(c) Accurate ranges. 

5. Minimum Range for Engaging Target. 

6. Size of Safety Zones on Level Ground. 

7. Loss of Safety Zone Due to 

(i) Worn barrels. 

(ii) Worn mountings. 
(in) Bad holding. 

(iv) Errors in calculation. 

(v) Climatic conditions. 
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(vi) Clinometer or dial reading. 

(vii) Bad laying on auxiliary aiming mark. 

(viii) Target below gun. 

(ix) Height of friendly troops above gun. 

(x) Traversing. 



Appendix No. 16. 
Lecture Notes. 
FIRING WITH THE AID OF MAP AND COMPASS. 

1 . General. 

(a) Scale of map suitable. 

(b) Necessity for map being contoured. 

(c) Information required from map. 

2. Finding Position of Gun. 

(a) Necessity for exact position to be known. 

(b) Method of overcoming errors due to inexact position. 

3. To Find Position of Gun on Map, When in Position on 
Ground. 

"Resection" using three points. 

4. To Find Position for Gun on Ground, When Position Has 
Been Marked on Map. 

Use of compass bearings, obtained! from map, on ground. 

5. To Find Direction of Target from Gun. 

(a) Using direction dial without compass. 

(b) Using direction dial with compass. 

(c) Using a compass only. 

6. Practical Points. 

(a) Deciding on area to engage. 

(b) Number of guns to employ. 

(c) Advantages of dispersing guns. 

(d) Selection of actual gun positions. 

(e) Arrangements and safety of own troops considered. 
(/) If guns outside own area arrangements necessary. 

(g) Provision of strong and invisible emplacements. 

(h) Checking readings on reference object, when using 



dial, especially at night. 
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Appendix No. 17. 



Lecture Notes. 



EMPLOYMENT OF MACHINE GUNS IN OPEN WARFARE. 

No. 1. 

General Principles. 

1. Reconnaissance. 

2. Co-operation. 

3. Observation. 

4. Justification for opening fire. 

5. Targets. 

6. Movements. 

7. Positions Selected and Alternative Positions. 

8. Concealment. 

9. Artillery. 

10. Escort. 

11. Boldness. 

Attack. 

1. Close support of infantry. 

2. M. G. C. C. fully informed plan of operations. 

3. Reconnaissance for attack. 

4. Definite orders issued to M. G. officers. 

5. Definite task allotted to guns. 

6. Non-interference by other officers. 

7. Methods of Supporting Infantry. 

8. Distribution of guns and arrangements necessary. 

9. Observation. 

10. Enemy Machine Guns. 

11. Limbers and Ammunition Supply. 
Examples from Battle Actions. 

Defence. 

1. Method. 

2. All guns under one command. 

3. Reconnaissance for defence. 

4. General plan of action. 

5. Distribution of guns and arrangements necessary. 

6. Inter-communication. 
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7. Special arrangements for night. 

8. Limbers and Ammunition Supply. 
Examples from Battle Actions. 

Advanced Guards. 

1. Duties. 

2. Position. 

3. Distribution. 

4. Special points. 

Examples from Battle Actions. ' 

Rear Guards. 

1. Duties. 

2. Position. 

3. Distribution. 

4. Special points. 

Examples from Battle Actions. 

Village Fighting. 

1. Duties. 

2. Flanks. 

3. Cross Streets. 

4. Exits of Village. 

5. Houses. 

Examples from Battle Actions. 

Wood Fighting. 

1. Duties. 

2. Position. 

3. Distribution. 

4. Special points. 

Examples from Battle Actions. 



Lecture Notes. 
MACHINE GUN FIELD WORKS. 



1. General 

1. Time, labor and material, chief factors. 

2. Working parties provided! by brigade. 



Appendix No. 18. 
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3. Work supervised by a M.G. officer. 

4. When elaborate work required, aid obtained from R.E. 

5. Obstinate defense of front trenches, depends on M. guns, 
therefore gunners must be at their posts during bombardment. 

2. Sequence of Work. 

1. Dug-outs. 

2. Open emplacements. 

3. Splinter-proof- look-out posts. 

4. Splinter-proof emplacements. 

5. Concrete emplacements. 
{%) Strong Dug-outs. 

(a) How sited. 

(b) Construction, method of. 

(c) Minimum size. 

(d) Distance from gun position, etc. 
(ft) Open Emplacements. 

(a) When and how constructed. 

(b) Dimensions. 

(Hi) Splinter-proof Look-out Posts. 

(a) Object of. 

(b) Construction. 

(iv) Closed or Splinter-proof Emplacements. 

(a) Necessity for. 

(b) Minimum dimensions. 

3. Siting of Emplacements. 

(a) Dependent on position of guns. 

(b) Guiding rules. 

4. Concealment of Emplacements. 

(a) Assimilation with surroundings. 

(b) Loopholes masked or defiladed. 

5. Positions of Emplacements. 

(a) In front of own obstacles. 

(b) In front of parapet. 

(c) In the parapet. 

(d) Behind the parados. 
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Concrete Emplacements. 

(a) Where applicable. 

(b) Additional material required. 

Depends on Quality of Lime. 

(i) One of quick-lime to four of ashes. 

(«) One of slaked lime to two of pounded brick. 

(Hi) Cement if obtainable. 

(iv) Ration boxes for molds. 

Miscellaneous Headings not Dealt with in the Lecture. 
Tunnelling. 

(t) Tunnels may be used — 



(a) As covered emplacements. 

(b) As passages to an emplacement. 

(c) As a dug-out. 



(a) Architectural with — 

Sole piece. 
Uprights. 
Lintel. 
Wedges. 
Dogs or stops. 

(b) Coal mining method with — 

Feet. 

Legs. 

Bars. 

Wedges. 

Lids. 

(c) Combination of (a) and (b). 



Constructional Details. 

(i) Protection. Necessary for guns and teams from rifl 
shell, shrapnel, splinter, bombs, and small H.E. 



(ii) Methods 



of Construction — 



(a) Parapet. 

(b) Headcover. 

(c) Overhead cover. 



(ii) Material. 



(a) Loophole boxes. 

(b) Posts and sleepers. 
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(c) Corrugated iron. 

(d) Sandbags, rabbit wire, nails, etc. 

The Staff Captain of the brigade responsible for 
producing material on demand. 



Appendix No. 19. 

EMPLOYMENT OF MACHINE GUNS IN TRENCH 
WARFARE. 

1. General Principles. 

Same as in open warfare. Co-operation essential. 

(a) Between guns. 

(b) Between sections. 

(c) Between companies. 

Where the enemy are very close, co-operation of guns from a 
flank must be arranged. 

2. Taking Over Trenches. 

(a) Company Commander's reconnaissance. 

(b) Order by Company Commander to section officers. 

(c) Section officers reconnaissance. 

3. Reliefs. 

(a) Responsibility for proper reliefs. 

(b) Number with each gun. 

(c) Position of reserve numbers. 

(d) Relief of sections. 

(e) Assistance from infantry in transporting guns, etc., in 

trenches. 

4. Occupation of Trenches. 

Points to be considered — 

(a) Bombardments. 

(b) Ammunition. 

(c) Emplacements. 

(d) Control of guns. 

(e) Cleaning of guns. 
(/) Periscopes. 
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(g) Position of Company Commander, Sections Officer, 

guns, etc., known to gunners. 

(h) Traversing fire. 

(i) Firing without tripods. 
(/) Shovels. 

(k) Opening fire. 
(/) Very pistols, 
(m) Grenadiers, 
(n) Order boards. 
(0) Gas attacks. 

5. Communication in Trenches. 

Means available — 

1. Telephone belonging to infantry. 

2. Orderlies. 

3. Visual. 

6. Miscellaneous. 

1. Overhead and indirect fire. 

2. Enemy machine guns. 

3. Subsidiary line of trenches. 



8. General. 

(a) All guns under direction of one officer. 

(b) Position of Lewis guns of battalions known to this 



9. Duties of Machine Guns. 

1. Prevent enemy leaving his trenches. 

2. Sweep all ground between enemy's and our trenches. 

3. Prevent enemy entering our trenches. 

4. Isolate portions of our trenches if captured. 

5. Sweep communication trenches leading from our front line 
to support line. 

6. Sweep all ground between our front and support line. 

7. Provide emergency belts of fire from rear to replace broken 



The Defense. 



officer. 



belts. 



8. Engage enemy when concentrating for assault. 

9. Sweep covered approaches to enemy's defensive line. 
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10. Engage enemy machine guns. 

11. Sweep ground in rear of enemy's lines. 

12. Provide covering fire for counter attacks. 

10. Distribution of Guns. 

1. In the front line trenches. 

2. In or near support trenches. 

3. In position in Rear. 

4. In strong places just in rear. 

5. In reserve. 



11. General. 

1. M. G. Commander to know plans early. 

2. All machine guns and Lewis guns under M. G. Commander's 
orders. 

3. Conference of Company Commander and Section Officers, 
and detailed plans made, based on reconnaissance. 

4. Allot each gun, or group of guns, definite task. 

5. All must know their duties and object in view. 

6. All guns to be in position before preliminary bombardment. 

7. No officer other than M. G. Commander to allot tasks. 

8. If attack consists of more than one phase, separate plan 
necessary for each. 

12. Duties of Machine Guns. 

1. To cover the infantry advance: — 

(a) Firing on enemy's parapet. 

(b) Keep down fire from flanks. 

(c) Sweep ground behind enemy front line. 

(d) Help our infantry out of trenches. 

(e) If attack fails, keep down fire. 
(/) Engage hostile flank attacks. 

2. To go forward with attacking infantry to make good ground 



3. In Reserve. 

(a) As a reserve of fire power in hands of Brigadier. 

(b) For long range firing if required 

13. Ammunition Supply. 

Officer to be in charge of arrangements. 

14. Position of Company Commander. . 

With the Brigadier. 



The Attack. 



won. 
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Appendix No. 20. 
ACTION FOUGHT ON THE MARNE, 
SEPTEMBER 8th, 1914. " 

After a preliminary reconnaissance by Brigadier, 2 Battalion 
Commanders, Company Commanders and Machine Gun Officers. 




The Commanding Officers told their Machine Gun Officers to 
move to the left flank and take up a position to protect the left 
flank. No escort was asked for, and none was given (nobody 
thought about it). 

(a) Two battalions of our infantry advanced to line A-B 
under heavy shrapnel fire, suffering very considerable casualties. 
Up to this they never came under rifle fire. They made very 
slow progress from this point owing to heavy shrapnel fire. 
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(6) The two machine gun sections took up a position at X 
in the fringe of a wood, where they had good command, where 
they were well concealed and could fire at any enemy who 
attempted a flank attack on our troops. 

(c) There was a high ridge on our front and left front, and a 
valley between that and our position. This ridge was held by 
Uhlan patrols, these were fired on and dispersed, each Section 
Officer working his own Section but previously came to an 
arrangement as to which part of enemy's line they would take 
on. The range varied from 1,200 yards to 1,800 yards. 

(d) A party of gunners (without guns) acting as M. I. came 
through our position and disappeared into the valley below. See- 
ing these, I suppose about 30 enemy, who had been concealed 
behind a hedge C-D advanced. They were allowed to come well 
into the open, and then traversed with 2 guns at 700 yards. 

Those who got away retired behind the same hedge, and imme- 
diately 4 guns traversed this hedge two or three times, and then 
put up the sights and vertically searched the wood (E) behind. 

Over a hundred dead Germans were buried in this spot next 
day, and the only fire directed at this area was from these four 
machine guns. 

(e) The machine guns having fired a great many rounds from 
this position were moved to K and fired at enemy moving 
through wood E towards left flank of D. C. L. I. However, the 
machine guns were located here and forced by well-directed 
rifle fire to move, and went back to X. 

(/) Enemy counter-attack had now developed in some 
strength at Z and was forcing back the left flank of our infantry. 
M.G/s at X fired at enemy counter-attack and drove them back, 
enabling the infantry to advance again. 

(g) Ranges were taken by Barr and Stroud, and Range-cards 
were made previous to coming into action. 



1. Value of Range-cards. 

2. Escort to isolated M. G. on flank should have been provided. 

3. Mutual support between M. G. Officers. 

4. The M. G.'s protected the flank of infantry against counter- 
attack. It would have been a different story had M. G.'s not 
been there. 



Lessons Drawn. 
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Appendix No. 21. 

ACTION ON THE CANAL NEAR MONS, 

AUGUST 23rd, 1914. 

(a) Guns were placed at barricade on railway bridge (A), 
15 feet above level of infantry trenches (B). 

CANAL NEAR MON!5l 

^c* AU6"23«4 



E 




About 12 hours were available to prepare the position, and 
a strong barricade of railway sleepers was made and the front 
was well wired. Range Cards wer^ made out. Overhead fire 
field of fire 1,000 yards. 

(b) Enemy brought machine gun into house (C). 

Orders : Combined sights, 800 yards ; 100 yards differences. 
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Right gun hit top of window, and left gun fired through win- 
dow where gun was located. Enemy gun never fired. 

(c) Enemy shelled all houses round bridge but did not locate 
our machine guns. 

(d) Enemy infantry started to dribble across level crossing 
at (D). 

Orders : 500 yards ; level crossing ; outwards traversing. 
All cover near the crossing was also searched and enemy move- 
ment was stopped. 

(e) Enemy Staff Officers made reconnaissance at (E) 1,000 
yards. One gun fired at them and they withdrew. 

(/) The bridge was heavily shelled by shrapnel shells, and 
heavy machine gun and rifle fire was concentrated on it. The 
latter was badly directed and all bullets were well over. By lying 
close under the barricade we suffered no ill effects, but one gun 
was temporarily disabled. 

After about half an hour the enemy stopped shelling, evidently 
thinking that guns were out of action. 

(g) Two battalions, enemy in close formation then advanced 
over open ground at (F) about 600 yards. Traversing fire back- 
wards and forwards, up 100 more traversing, up 100 more tra- 
versing, down 100 more traversing, etc. Five belts were fired by 
the one gun at the time in action. Long bursts of fire were used. 
Heavy loss was inflicted on the enemy, and they scattered in a 
regular panic. The section was delighted and shouted with glee 
at the enemy's discomfiture. 

(h) The limber was 200 yards in rear of position, behind a 
bend in railway embankment. 

Lessons Drawn from this Action. 

(a) Value of Barr and Stroud, which enables M.G. to turn on 
to any target that appears, at once. 

(b) Easy control of gun in this case. 

(c) Caution in selecting houses as M. G. positions, good work 
may often be done from a house, it gives good command. But 
long stays in these should be avoided. 

(d) By keeping quiet, saved being knocked out. 

(e) Effect of M. G.'s on massed formation. 

(/) Limber close up to carry out repairs quickly and fill belts. 
(g) Good moral effect of M. G. support on own troops. 
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Appendix No. 22. 
ACTION AT LANDRECIES, AUGUST 25th, 1914. 



On August 25th, the Third Battalion Coldstream Guards 
marched into Landrecies, arriving there about mid-day. They 




were billeted in French barracks just north of the canal, and on 
the outskirts of the town. To the north of the town was a long 
straggling street about 700 yards long and beyond this was the 
open country, across which the road ran away to the north. At 
about 5 p. m. a report was received that German troops were 
advancing towards the town with the result that one company 
and the machine guns of the Third Coldstream Guards were 
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sent to guard the northern end of the town. About 300 yards 
from the farthest end of the straggling street there were two 
forked roads both leading towards the enemy, with a small house 
at the junction. It was here that the machine guns and the com- 
pany took up their position, with one gun guarding each road — 
strands of wire were stretched across 'the road. At about 7 p. m. 
an English Mounted Patrol, passed through the wire coming from 
the direction of the enemy and informed the officer in command 
of this company that French Infantry were coming along the 
road a short distance behind him. The captain of the company 
thereupon began to move the wire to let the body of infantry 
through and while he was doing this he heard the infantry 
advancing, singing French songs as they came along. When 
they got sufficiently close they were challenged and answered 
back that they were French troops. In front of them were 
marching men dressed in French uniforms. On getting quite 
close they threw the captain of the company on the ground and 
the fight began. Pte. Robson who fired the left gun, rushed to 
his gun and attempted to fire, but was at once bayonetted by the 
enemy; but the right machine was quickly brought back to the 
end of the straggling street. Our men were gradually pushed 
back to the end of the village and began rapid fire, driving the 
Germans back. Throughout the night the Germans continually 
charged this thin line of men, but owing to the steadiness of the 
fire and the use of the machine gun, they were mown down 
before they could reach us. 

They brought up two guns, probably small ones, throwing 
bombs of high explosives, but still they never could approach. 
During the night these guns, for we borrowed one from the 
Grenadier Guards, fired about 18,000 rounds of ammunition. The 
men were never allowed to fire indiscriminately, but were kept 
well in hand by Major Matheson, who, each time gave the order 
for three rounds rapid, and then there was dead silence, so that 
we were able to hear the Germans approaching, for owing to the 
darkness of the night they could see nothing. The men were 
behind no cover, but were lying across the open street. 
The village was occupied in the following manner : — 
(A.A.) First position of Coldstreams with 2 Maxims guarding 
forked roads. 
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(B.) Second position, the second gun is one borrowed from 
Grenadier Guards. 

(C.C.) Position at level crossing held by Grenadier Guards. 
(D.) Skyline. 

(X.X.X.) Pickets guarding flanks of village. 

The Germans also advanced towards Red Lamp, as shown by 
red line and arrow. At D they became visible on skyline to the 
troops and M. gun at C, and their advance stopped with heavy 
loss. 

There is little doubt that their intention was to cross the canal 
by the barge, moving to it via the red lamp. 
The placing of the barge being obviously the work of spies. 



(a) Effect of rifle and machine gun fire when properly con- 
trolled, and correct fire orders given. 

(b) Effect of machine gun fire on a mass in a confined space. 

(c) Exact position of machine guns not disclosed to Germans 
owing to the machine gunners taking their orders to fire from 
the Infantry Fire Orders, and therefore firing at the same time 
as the infantry. 

Appendix No. 23. 

ACTION AT NERY, SEPTEMBER 1st, 1914. 

1st Cavalry Brigade. 

On the night August 30, 1914, the First Cavalry Division was 
billeted in Nery and were told French Cavalry were holding the 

high ground to the N , therefore local protection only was 

arranged. 

At 3 a. m. September 1st a patrol was sent from the Eleventh 
Hussars in the direction of Sainimes and the N. C. O. i/c Patrol 
reported a German Cavalry Division advancing down the road. 
The Eleventh Hussars and Fifth D. G. at once saddled up, but 
before the Bays and L Battery was warned, the German artillery 
opened fire. There was a thick fog and the Germans had moved 
guns with escort to within 400 yards of L Battery. 

The position of the bivouacs was given away by smoke rising 
from the camp fires. L Battery and 2 squadrons of the Bays 



Lessons Learned. 
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were cut down in their lines and limbers were smashed up — one 
gun of L Battery managed to come into action and 2 men, 
though wounded, continued to serve the gun until ammunition 
gave out — this gun accounted -for four (4) out of the eleven 
German guns on the ridge opposite. The situation was still 
critical and the M. G. Section of the Bays came into action on 




the side of a sunken road. Soon after the M. G. Section of the 
Eleventh Hussars came into action further to the left and could 
see through a gap in some trees the left guns of the Germans. 
Dismounted cavalry by this time were occupying the outskirts of 
the village. The Germans after this could produce practically no 
fire and it was the Bays Machine Gunners who did them the most 
damage ; for by this time the fog had lifted and the eleven guns 
could be seen 400 yards in front. 
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Later J Battery came up, and afterwards the Middlesex Regi- 
ment relieved the cavalry and went forward and captured 8 aban- 
doned German machine guns. 

(It is stated, that the German Commander of this force 
reported that he had been attacked at dawn.) 

It has also been reported that the Germans had machine guns 
mounted on high carriages between their field guns but there 
seems some doubt about it and nothing is said of what these 
machine guns were able to achieve. 

The lesson to be learnt from this action is the deadly effect 
of the fire of concealed machine guns against artillery, in* the 
open at close range. 



ACTION AT VENDRESSE, SEPTEMBER 14th, 1914. 



The guns were with the advanced guard and the enemy was 
discovered holding the Vendresse Ridge. The advanced guard 
deployed and attacked. The guns were ordered to support the 
attack and moved to a quarry B and supported the attack by 
searching the wood A. The gun was covered by a small party of 
infantry at C. in some scrub; this party drove some 30 or 40 
Germans out of the scrub, who were nearly all killed by M. G. 
fire at 50 yards range as they fled towards the village. The attack 
was held up by heavy artillery fire and was unable to progress 
far. The enemy, about 2 battalions very bunched, counter- 
attacked from wood A, and were allowed to come right through 
wood, and then fire was opened with great effect, catching the 
enemy in enfilade. Fire was kept up till enemy retired right 
through the wood in disorder, leaving many dead in the wood. 
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Ranges were between 950 yards and 1,250 yards, and were taken 
before the action by one man rangefinder. 



Lessons Drawn. 

1. Value of Rangefinder. 

2. Deadly effect of M. G. on troops in close formation. 




3. M. G/s in a forward position on flank to support attack. 

4. Escort to machine guns pushed out to protect the exposed 
flank of the guns. 



Digitized by Google 



214 



Appendix No. 25. 
ENCOUNTER ACTION NEAR RICHEBOURG L'AVOUEE, 
OCTOBER, 1914. 

Description of Action. 

The regiment passed through a regiment of Alpine Chasseurs 
and got to the line A-B where the Germans were encountered 
following up the French. 

One company and three machine guns occupied the enclosure 
A B, another company continued the line to the left and joined 
up with Third Division on the left. 

Germans brought three machine guns with steel cupolas to 
haystacks at X out in open, 400 yards from our position, and 
opened fire on our reserves on the road behind our front line. 
One enemy gun caught with oblique fire a half company of 
regiment advancing on our left in extended order and annihilated 
it. Our machine guns were placed behind the hedge to fire 
through, but the center gun, not getting a good field of fire, 
moved to attic of Cottage C, and from this position took on each 
German gun in turn, killed all the gunners, and during daylight 
frustrated the attempts of the enemy to take their guns away, 
on three separate occasions. 

The German Infantry near X suffered severely from our 
machine gun fire and were forced to withdraw. Their supports 
were caught about Y and considerable loss was inflicted on them. 

Lessons Drawn. 

1. Value of Barr and Stroud Rangefinder and use of Range 
Charts. 

2. Steel cupolas proved a trap to Germans rather than a 
protection. 

3. Our guns were concealed behind a hedge, and enemy unable 
to locate exact position. 

4. Deadly effect of oblique machine gun fire on an advancing 
line. 

German Attack on Trenches, Richebourg, October, 1914. 

The enemy had been bombarding our trenches for several days. 
On the day of this attack they shelled our trenches from early 
morning until just before dark; during the last hour the intensity 
of the bombardment increased considerably. 

A point of interest, noticed during this shelling, was the fact 
that the enemy shelled in depth the whole time and was so con- 
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sistent in his methods that we always knew where the shells 
were coming next; this enabled us to move our men along the 
trenches and avoid the shells. 

We had one M. G. in front of the trenches hidden in a thick 
hedge at A. It was able to enfilade any attack on the trenches 
to the left of the hedge. The exposed side of the gun was pro- 




tected by means of sandbags. In addition to this an infantry 
post entrenched in the ditch 20 yards further up the hedge was 
able to prevent the M. G. being rushed from that direction. The 
trenches on the right were flanked by another M. G. some 400 
yards to the right. 
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The enemy had crawled up through a thick cabbage field under 
cover of their artillery fire; their further advance was covered 
by an enemy M. G. which had been pushed right forward in the 
cabbage field, and which was sweeping our parapets. The fire 
of this gun enabled them to advance within 50 yards of our 
trenches, we were then able to see the flash of their bayonets as 
they crawled forward. 

On the command "Rapid Fire" the men in the trenches and our 
M. G. poured a hot fire into the enemy and drove them back with 
heavy loss. A party of Germans under an officer in trying to 
rush our M. G., along hedge was almost annihilated. 

The observer posted in the fire trench saw this rush and 
shouted to the Corporal in charge of the gun, who at once swung 
his gun round to meet the attack. The post entrenched further 
up the ditch should been able to deal with this rush, but could 
not have been looking out. 

Points Brought Out. 

1. Machine guns covering advance from forward position. 

2. Machine gun placed in front of trenches to get better 
enfilading fire. 

3. Observer placed in position where he could also see exposed 
side of machine gun. 

4. Loss of life was avoided by paying intelligent attention to 
enemy's shelling. 

Appendix No. 26. 

ACTION OF THE 1st IRISH GUARDS, AT CUINCHY, 

FEBRUARY 6th, 1915. 

Orders : 1. To take measures to shoot Germans retiring in open. 

2. To keep one surprise gun in position to stop Ger- 
man counter-attack. 

One gun placed at A to carry out 1. 
One gun placed at B to carry out 2. 

Gun at B, was not to fire unless heavy counter attack developed 
and then to allow enemy to get within 40 yards. 

Gun A, was taken by Section Officer, only one German 
showed himself, though bayonets of others were seen while they 
were filing out of their trenches during bombardment. Section 
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Officer then saw from position A, that the attacking party were 
overrunning the objective "marked blue" and nearing the "Cock 
shie stacks." As it seemed possible that they would be over- 
come if counter-attacked (they were straggling by this time) gun 
at A was dismounted and placed ready at C, to cover their 
retreat to line marked blue, and gun at B, was warned to look 
out for counter attack. 



CUINCH Y . IRISH GUARDS . FEB. 6 1915. 
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The attack however, gained line C, D, E, and gun at C, was 
moved to D, and B gun was ordered up to D. One gun was then 
moved to E. All this took half an hour. 

In this action the Grenadier Guards on the left, who were on 
high ground, caught the Germans with machine gun and rifle 
fire as they retired from their trenches, and inflicted severe loss 
on them. 
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Points Brought Out. 

1. Careful preliminary arrangements. 

2. Initiative of Machine Gun Officer in 

(a) Appreciating situation. 

(b) Rapidly consolidating ground won. 




Appendix No. 27.' 

ATTACK ON HILL 60, APRIL 17th-21«t, 1915. 

In the attacks on April 17-21, 1915, and the counter attacks 
against Hill 6o from April 17 to April 21, 1915, the greatest use 
was made of machine guns, no less than 35 co-operating. They 
supported the attack, and were largely instrumental in beating off 
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the enemy's big counter-attacks on April 21st when splendid 
targets were offered and many Germans killed. 

Arrangements. 

Before Hill 60 fighting, the Brigadier and the B. M. G. O. went 
round with Sector Commanders and settled where guns should 



APRIL 17-22 1915. 




be placed to bring fire to bear on special places, with a view to 
keeping down the enemy's fire and bringing fire to bear on the 
enemy's approaches and likely lines of advance to counter attack. 
Details were then worked out by B. M. G. O. and M. G. O.'s. 

Alternative emplacements were made for frontal and oblique 
fire in required directions. Range charts were made out — ammu- 
nition supply augmented, extra belts in dug outs and at hand. 
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Action. 



Nineteen guns were placed in right Sector, 8 in Center Sector 
with the assaulting party. Eight guns were in Left Sector. 
During the attack the 19 guns in Right Sector, and 8 in the left, 
were concentrated on the rear slopes of Hill 6o, the Caterpillar, 
the neighborhood of Zwartellen, and the enemy's parapets to the 
right and left of the portion assaulted. 

During the counter attack especially on April 2ist, the 19 guns 
in Right Sector proved to be splendidly placed. From the Dump 
and from fire trenches 36 and 37, Germans moving up and across 
the railway cutting and trying to advance from their trenches 
behind Hill 6o were caught and knocked over in large numbers. 



1. Careful arrangement by B. M. G. O. 

2. Use of Range Charts. 

3. Ammunition supply augmented before operations, and 
arrangements made for belt filling, etc. 

4. Advantage of oblique emplacements over those giving frontal 
fire, the latter were easily located and knocked out by artillery 
or snipers. 

5. Use of Machine Gun fire against enemy trenches on flanks 
of assault, thereby preventing the enemy from directing flanking 
fire against assaulting troops. 

6. Fire against ground in rear of enemy lines to prevent move- 
ment of reinforcements, etc. 



Appendix No. 28. 

GERMAN ATTACK ON HILL 60, APRIL 21st, 1915. 

The East Surreys held the trenches on the Hill and immediate 
vicinity of Hill, and took over the position early on the 20th. 
The Norfolks held the trenches on the immediate right on the 
railway cutting. 

A good solid 24 hours' work was done on the trenches which 
were organized and made strong. About 5 p. m. on the 20th, the 
enemy opened intense* bombardment on our trenches for half an 
hour, but no infantry attack followed. Early on the 21st the 
enemy bombarded with heavy howitzers, the rear of the Hill, 



Lessons Learned. 




221 



communication trenches on the hill, and support trenches. This 
was kept up all day and these shells enfiladed our position, so 
that practically every shell took effect. The communication 
trenches to the hill and the support trenches immediately behind 
were destroyed. Enemy machine guns were in Sap A co-operated 
in firing on the breaches made in the trenches and attempted to 
isolate the hill by firing across the rear of it. 




About 4.30 p. m. the enemy opened probably one of the most 
intense bombardments of the war on the hill positions and 
ground in rear. This lasted two hours, and to all intents the 
trenches on the hill and immediately in rear of the hill ceased to 
exist. All this time the enemy's machine guns were co-operating 
and attempted to prevent reinforcements reaching the hill. The 
enemy, during this bombardment in which it has been estimated 
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50 batteries took part, withdrew their troops from their front 
line trenches. After two hours the enemy increased the range 
of their guns to prevent reserves and reinforcements arriving. 

As soon as the bombardment commenced, our field guns kept 
up a continual fire, thereby forming a screen of shrapnel behind 
the German lines to prevent the enemy reinforcements arriving. 

Part Played by Machine Guns. 

The B. M. G. O. visited our guns on the evening of the 20th 
and approved of their placing, and also made arrangements for 
support by the gtuis of the Norfolk Regiment. 

Guns 1 to 5 used a large amount of ammunition and knocked 
over large numbers of the enemy moving up from the railway 
cutting over the rear slopes of Hill 60 to the assault. 

Gun 6 commanded the railway cutting, and on two or three 
occasions caught the enemy in the cutting near the Caterpillar. 

Guns 7 and 10 protected the left flank of the Hill, they got 
no definite targets but effectively swept the ground with fire 
during the German attack. 

During the bombardment the guns were kept in the "dug-outs." 
Only once a small party of the enemy succeeded in gaining a 
footing in one trench on the hill, and then were driven out 
easily. 

The Germans made five infantry attacks on the Hill and there 
is no doubt that the breaking of the enemy attack was to a great 
extent due to the concentrated cross-fire of machine guns. 

Lessons Drawn. 

1. Careful arrangement by B. M. G. O. 

2. Guns were kept under cover during bombardment. Tripods 
were kept in position and two were damaged by shell fire. 

3. Four gunners were kept with each gun and remained in 
reserve about 500 yards back. 

4. Some guns in front line and some on commanding positions 
in rear. 

5. Heavy expenditure of ammunition. 

6. Defense of a dangerous salient by cross-fire of machine guns 
placed on the flanks. 

7. Use, by enemy, of machine guns for isolating the hill and 
preventing the advance of reinforcements. 
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Appendix No. 29. 

ACTION ON MENIN ROAD, NEAR HOOGE CHATEAU, 
MAY, 1915. 

FOUGHT BY 2nd CAMERONS. 



MEf l^,^ D MAY 2*CaMERONS 




BRITISH TKtttCHES 
TR(»CMIS TkKlti Set Q&tHAHS S3SSS& 



General Nature of Action. 

During the night the British withdrew a distance of 1,000 yards 
and occupied the entrenched line A, B, C, D, E. 

The Germans advanced, and attacked this line under cover of 
gas and a heavy artillery bombardment. 

During the fight, the troops on the left were forced to retire. 
This necessitated the abandonment of the line A, B, C, and the 
occupation of M, N, P, D, E. 
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Arrangement. 



The line A, B, C, D, E to which we withdrew, had been pre- 
pared beforehand, but no machine gun emplacements had been 
dug. The line had been prepared under R. E. supervision. There 
were only five hours in which to prepare emplacements before the 
line was occupied. 

Machine gun emplacements were made at A, B, C, D, and E 
with alternative emplacements at Al, Bl, CI, C2, Dl and El. 

A was on a barricade across the road, B fired through a close 
set hedge. A and B could cover the road, B could cover it 
beyond the bend. 

C was on a high corner and could cover the open ground 
between Stirling Castle Ridge and our own trenches. D and E 
were intended to bring cross fire to bear across the open ground 
in front of Stirling Castle. 

F belonged to the Regiment on the left. 

All guns were in action frequently — the gun at C put a Ger- 
man machine gun at R out of action ; guns at A and B caught the 
enemy behind a hedge near house J. The Germans had a gun 
at J until it was blown to bits by our artillery. The gun at C 
fired 10 belts at infantry attempting to advance from Stirling 
Castle against the regiment on the right. The trench in front 
of C could produce very little fire, owing to casualties, and this 
gun single handed checked a German advance at 800 yards. 

The gun at E enabled the Royal Scots to reinforce our line by 
keeping the heads of the enemy down. 

All guns had to change their alternative emplacements on 
account of shell fire. 

Had an adequate number of first class emplacements been 
made when the line was originally dug, this Section would not 
have lost 20 machine gunners in two days' fighting. 

Ammunition supply was found a difficult problem. Twenty- 
five belt boxes were buried by shell fire, and when dug out were 
damaged too much for use. This brings out the necessity for 
good dug-outs for ammunition, etc. 

When the line was swung back the new front occupied was 
M, N, P, D and then to E as before. The guns at A, B and 
C were moved to M, N and P respectively. 

A conspicuous blockhouse had been made at M for a machine 
gun, and had to be pulled down as it was a mere shell trap. 
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The gun at M engaged an enemy machine gun at Al. 

Gun at N caught a company of Germans at T and inflicted 
severe casualties on them. This gun was then shelled and had to 
move into another emplacement. 



The Germans placed their guns at H in a mustard field, at J, 
in front of Stirling Castle, and at B. 

When the line was swung back, the Germans brought a gun to 
K in some bushes, the exact position was not located. They also 
brought a gun to Al, but it was put out of action by the gun 
at M. 



1. Great stopping power of well directed machine gun fire. * 

2. Necessity for machine gun emplacements to be prepared in 
reserve lines. At the time of their construction these emplace- 
ments should be made under the direction of a trained Machine 
Gun Officer. 

3. Necessity for good "dug-outs" for ammunition, etc. 

4. Necessity for many alternative emplacements. 



NIGHT ATTACK, NEAR RICHEBOURG, BY 5th INFANTRY 
BRIGADE DURING OPERATIONS BETWEEN 
15th AND 17th MAY, 1915. 

Report by Brigade Machine Gun Officer. 

Orders were given for the brigade to attack by night without 
previous artillery bombardment, a certain frontage of enemy 
trenches, Sixth Infantry Brigade being on the right and Indian 
Corps on the left. Our first objective was the second line of 
German trenches. Owing to there being a wide ditch between the 
first and second enemy lines in the center of the part to be 
attacked by the brigade, orders were given that the following 
procedure was to be taken against this part of the line : 

On the German front trench being taken, the four machine guns 
of the left battalion were to be rushed up to the trench XY, and 



German Guns. 
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were to open a heavy fire on the German second line, whilst par- 
ties from the right and left bombed along it. 

On the extreme right there was no ditch between the lines 
and the machine guns were ordered to go forward directly they 
had news of the taking of the German line, so as to hold it 
against a counter-attack. 

The left attack failed, but the right managed to gain the Ger- 




hEW UNE. 

man first and second lines. The machine guns of this battalion 
were pushed forward, but suffered very heavily doing so, losing 
their officer and about half the team. 

In getting to the German trenches, they found great difficulty 
in getting a suitable position for their guns, being much ham- 
pered by the narrowness of the trenches. The guns were placed 
at P and Q, to enfilade uncaptured German trenches. 

The guns of the left battalion, together with those of another 
battalion, kept up a continual traversing fire along the German 
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parapet YX from between A and B. This kept down, to a great 
extent, the rifle fire directed on our working parties, who were 
making a communication trench from X to B. 

The enemy parapets were very much knocked about, and it 
is difficult to say where enemy machine guns were placed, but it 
is thought that 4 guns were at Y placed on ground level and so 
as to enfilade our attack. 

At least 2 other guns were at X, these also enfiladed our attack- 
ing troops. One of these latter was captured. Some guns were 
also at G, in the second line. 

Enemy positions always appear to be laterally flanked, so as to 
enable guns to get enfilade fire. The height of the parapet seems 
to be arranged, so that from the front it is very difficult to see 
where a flanking part in the line actually commences. Enemy do 
not seem to traverse guns much, but rather to effect a wall of 
fire along a particular line, by doing this they can afford to have 
a very small loophole which is inconspicuous. Saps forward were 
found in the enemy's lines, with emplacements at the end of the 
trench to fire along the ground level. No machine guns were 
found in these places, and it has been suggested that they were 
drains, but the fact remains that they were placed just outside 
the wire and in such a position that fire could be opened along 
the wire without cutting it. 

From experience gained in this action, it would appear to be 
extremely difficult to make an emplacement in a captured trench 
as it is bound to be very congested, and yet it is very necessary 
to bring up some weapon that gives great fire effect from a nar- 
row front. The solution would appear to be the Lewis gun or a 
portable shield, for use with machine guns, which could be 
mounted quickly, and allow the gun to be placed on the back 
of the trench, parados or even in the open. 

Lessons Learned from this Report. 

1. Careful arrangements made for the employment of the 
machine guns according to a definite plan. 

2. Suitability of Vickers guns with light tripod mounting, or 
Lewis machine rifles to move forward and consolidate the posi- 
tion as soon as the infantry have captured it. 

3. Use of machine gun fire to beat down enemy fire from the 
uncaptured part of the trenches. 

4. Placing of enemy guns to enfilade our attack. 

5. Placing of enemy guns in second line. 
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Appendix No. 31. 

ATTACK ON HOOGE, AUGUST 9th, 1915, 6th DIVISION. 

Extract from orders by G.O.C., 6th Division. 
"The G. O. C. considers that our best chance of success is to 
reduce the men in the front line to a minimum, hold impor- 
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tant points with machine guns, establish communications, and 
relieve men in front line as opportunity offers." 

Extract from 16th Brigade orders, Left Attack. 
"Machine guns and trench howitzers are to be brought up to 
the captured line at once." 

No orders for machine guns were issued by 18th Brigade. 
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Right Attack. 

Extract from report of operations by 16th Infantry Brigade. 

"Very few German machine guns were apparently left in front 
line fit to fire. Two or three were found destroyed, and at least 
one was destroyed by our own men. Later, machine guns, opened 
from places in Bellewarde Wood, and from a house at west end 
of Hooge — this was knocked out by our trench howitzer. 

"Neither balttalion found any difficulty in getting up their 
machine guns. There was a little difficulty in getting the team 
together on arrival in German lines, and also in finding suitable 
positions for the guns, but they came into action almost at once. 
The 2d York and Lancaster Regiments' guns got a good target at 
Germans in the wood." 

Extract from report of operations by 1st East Yorks Regt., 
Right Attack. 

"1. Disposition of machine guns at commencement of opera- 
tions at 2.45 p. m. 

"2. Machine guns in front line. 

"1. Machine gun in left support trench. 

"1. Machine gun in redoubt at Battalion Headquarters. 
"At 6.45 a. m. one machine gun was sent up to the crater, but 
returned to Zouave Wood, as it was not required, and was placed 
in the left support trench on its right flank." 

Extract from report of operations by 2nd Durham L. Infy. 
Right Attack. 

"Three machine guns were sent with the leading line, and three 
with the second line. 

"Four guns reached their destination. One gun was brought 
down, but 3 were left up — they were buried more than once. 

"3.15 a. m. Battalion advanced to the attack. The line Crater 
Stable s-Menin Road was reached without much loss. The enemy 
held the line in some strength, and with machine guns at Q, 17, 
Fleet Street and Menin Road, also at entrance to the Crater" 



The right attack started from Sanctuary Wood with the left 
on the Strand; its objective being a line just north of the Crater 
through the Stables to the Memn Road. This objective was 
gained. 



General Course of the Action. 
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One machine gun was placed between the Stables and the 
road, had a good field of fire and scattered a large party of the 
enemy collecting in the wood just north of the road. 

The remainder had practically no targets to fire at. 

At least two machine guns occupied positions in the Crater 
itself from which they could obtain no view and in which they 
were at once buried by shell fire. The Machine Gun Officer 
reported that most of his men were hit as they crossed the ridge 
in the assault. 

The C. O. Sherwood Foresters, who were in support to the 
right attack had four machine guns under his control — two of 
them he sent to the right of Gl, where they had an excellent 
field of view and assisted materially in scattering Germans col- 
lected for a counter attack. 

During the course of the day the enemy's shelling was intense 
and Gl, G2, G3 were blown in, and our troops were forced to 
evacuate them. 

In this attack there was a continuous cry for reinforcements 
and the front trenches got overcrowded and heavy casualties were 
suffered. This was contrary to G. O. C/s orders that as soon as 
it was captured, the line was to be thinned out and held chiefly 
by machine guns. 

The left attack gained its objective and in this case as soon 
as it was captured the line was thinned out and held by a 
minimum of men supported by machine guns. 

The Germans collected for a counter attack, but this was dis- 
persed by artillery and machine gun fire, before it materialized. 

Points Brought Out. 

(a) Divisional operations orders defining the role of the 
machine guns. Sixteenth Brigade operation orders re machine 
guns and their successful employment. 

No orders for machine guns in the 18th Brigade orders. 

(b) Machine guns moved forward with the assault and so 
suffered unnecessary casualties. 

(c) Machine guns were well placed by 16th Brigade; some 
guns of the 18th were badly placed in the Crater, where they had 
no field of fire; two guns were well placed by the C. O. of the 
Sherwoods near the right end of CI. 

(d) The approximate locality which machine guns are to take 
up in the captured position should be stated in Brigade opera- 
tion orders in an attack of this nature. This was not done. 
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(e) The enemy counter attack was dispersed by artillery and 
machine gun fire before it developed. 

(/) The enemy machine gun fire was very heavy from a com- 
manding fort behind their lines. 

(g) Large number of enemy machine guns destroyed by our 
artillery during the preliminary bombardment, which took place 
at night. 

Right Attack. 

Report of 2d Lieutenant C. L. Wicke, M.G.O., 2nd D.L.L. 

"In the attack on Hooge on August 9, 1915, I noticed the fol- 
lowing points regarding German Machine Guns : — 

During the bombardment of the enemy's trenches by our guns 
it seemed that the German machine guns were in no way 
protected in bomb proof shelters, for when the trenches were 
captured I saw a gun lying completely in the open, practically 
unharmed but not in or near any position. 

In this case the gunners had been sheltering some distance 
from the gun, and were all killed. There we no traces of any 
ammunition lying near the gun. 

I saw a broken gun in position which had undoubtedly been 
a machine gun. It commanded the approach along the bank of 
the Etang Bellewaarde near the Stables. Near this position was 
a recess for ammunition but this was empty, — to the left of the 
position was a bomb proof shelter. This did not seem to have 
suffered, except for a severe shaking, as a shell had destroyed 
the supposed gun emplacement. The shelter was made of very 
strong supports upon which were laid iron sheets about z /2 inch 
thick. On these sheets were concrete sandbags, and finally earth 
to a height of about 3 inches or 4 inches. The shelters were dug 
down about 2 inches below the bottom of the trench and the 
aperture was roughly 2 inches above the bottom of the trench. 
The parapet and parados was made chiefly of concrete sandbags, 
chiefly the parados. 

There were strong bits of timber supporting the roof. On the 
10th this shelter had suffered, but if a few men had been inside, 
none would have been killed as it did not wholly collapse. 

Undoubtedly a well constructed shelter of this description 
would stop a great deal of hammering with shells of smallish 
caliber. 

In this engagement, if the enemy had made a proper counter 
attack, which would have been delivered by means of bombing 
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parties, our machine guns would have been almost helpless, as the 
land was a mass of communication trenches. This diffculty I 
overcame by having a couple of bomb throwers near each gun. It 
seems as though reserve machine gunners should be trained bomb 
throwers, for the purpose of protecting the gun. 

I experienced great difficulty in getting the ammunition boxes 
up, for 4 Maxims I managed to collect about 20 boxes (belts). 
The two Lewis guns received no ammunition at all. All ammuni- 
tion carriers were hit, except a few who collapsed from sheer 
fatigue, each man being rather heavily weighted. 

There were roughly 12 men per gun. 

At 8.30 a. m., 10th August, there were 13 men including N. C. 
O/s in the whole section. The majority were hit on the ridge 
during the assault. The guns found practically no targets to fire 
at. One gun, in front of the Stables near the road scattered a 
large group of the enemy in the wood; this gun commanded a 
path through the wood, marked by red rings on the trees." 

2. Lieutenant Wiche was very much struck with the solidity of 
the German Machine Gun Team dug-outs, but apparently they 
did not keep their guns in them at night — most of their guns, 
therefore, suffered in the bombardment. This rather suggests 
that in positions in the line where one can be heavily bombarded, 
machine guns or at any rate some of them should be kept under 
cover by day and night, but in those portions of the line where 
the enemy are so close that a bombardment is impossible, and 
one's only fear is a sudden rush, machine guns should be 
mounted in position ready loaded, at night. 

I think the principle of very strong dug-outs for Machine Gun 
Teams is of the first importance, as from what I understand if 
the Germans had had their guns under cover in their bomb- 
proof dug-outs, they might have made it very unpleasant for our 
men if they had mounted them and come into action when our 
bombardment lifted. 

The floors of these dug-outs must be below the level of the 
trench to get sufficient covering on top, and will have to be pro- 
vided with a pump and proper arrangements for keeping them 
from being flooded. 

Preliminary Arrangement by K. S.L.I. 

Prior to the attack, the Machine Gun Officer collected all his 
N. C. O.'s and men together and carefully explained to them 
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the nature of the ground and the position of the enemy's 
trenches relative to their own. 

He had five guns under his command, two were to closely sup- 
port the attacking infantry, one was to be near the C. O.'s battle 
position and two were to remain in a strong dug-out near 
Zouave Wood. 

As regards the first two, one was to go to each end of the 
line assaulted by his battalion; they were to move up as soon 
after the support line as possible. 

He himself was to accompany the right gun and the sergeant 
the left gun. It was arranged that each man should have some 
cleaning material, some of the spare parts were also distributed. 

The day before the attack, he took his N. C. O/s and explained 
to them the situation on the ground, pointing out the importance 
of cross-fire. 

These arrangements were slightly altered on account of an 
order from the Brigade Machine Gun Officer that the two lead- 
ing guns were to accompany the front assaulting line. 

Although the M. G. O. was killed in the assault, there was no 
confusion among the machine guns. The three, that eventually 
consolidated the captured line, occupied good positions giving 
flanking fire. 



NOTES ON THE EMPLOYMENT OF MACHINE-GUN BAT- 
TERIES DURING RECENT OPERATIONS, 
SEPTEMBER, 1915. 
47th (London) Division. 

The following notes on the employment of brigade machine- 
gun batteries are compiled from the reports of the officers com- 
manding machine-gun batteries of the infantry brigades of the 
division : 

1 . Organization. 

The batteries consisted of 6 Maxim guns, divided either in two 
sections of- three guns each or three sections of two guns, the 
latter would appear to be the more suitable arrangement. 

The battery was commanded by the brigade machine-gun 
officer and the personnel consisted of the detachments which 
normally worked the guns detailed to form the batteries. 



Appendix No 32. 
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The following additional equipment was provided: — 
1 Seige lamp per gun. 

1 Set of telephone and 1 mile of wire per battery. 
1 Abney level per battery. 

2. Functions of the Batteries. 

In the case of the batteries supporting the two attacking 
brigades (the 140th and the 141st Infantry Brigades) their 
functions were to cover the advance of the attacking troops by 
bringing fire to bear on the enemy's second line and communica- 
tion trenches, to sweep with fire places where he was likely to 
mass for a counter-attack, to take advantage of any favorable 
targets offered and generally to control the area attacked by 
their brigade and its approaches. 

The third battery was intended to control the area 2 of the 
Double Crassier, to prevent enfilade fire from the hostile trenches 
in this area and to break up any hostile counter-attack from the 
line Putts 16 to Putts 11. 

3. Positions. 

Positions were selected for the two batteries supporting the 
attacking brigades slightly behind the reverse slope on the east 
side of North Maroc, and for the third battery in houses in the 
eastern portion of South Maroc. The emplacements for these 
latter were made on ground level, the personnel being under 
cover in the cellars of the houses while working the guns. 

Alternative emplacements were made for each battery and 
dummy emplacements to draw the enemy's fire. 

4. Type of Emplacements. 

The emplacements were of the platform type in all cases and 
were not provided with loopholes or overhead cover. The 
communication trenches leading to the emplacements were cov- 
ered to render them as invisible as possible on air photos. 
Bombproof shelters and recesses for ammunition were provided. 
It was found advisable not to use ordinary working parties for 
the construction of the emplacements, etc., but to construct 
them by means of the personnel of the batteries, assisted by 
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other machine gunners, when available. The 142nd Infantry 
Brigade on the defensive front took 5 days to complete their 
emplacement communication trenches and to link cellars. 

5. Control of Fire and Communications with Infantry 
Brigades. 

On the attacking front, the officer commanding each machine- 
gun battery was connected by telephone with the G.O.C. Infantry 
Brigade which he was supporting. 

In the case of the defensive front, each section was con- 
nected by telephone with the officer commanding the sector and 
with each other. 

Range charts were prepared and zones allotted to sections and 
guns. 

Fire was only opened at the last moment when the enemy's 
fire made it certain that the assault had been launched and 
observed. The range was increased and targets altered as the 
attack progressed. 

Control of fire was difficult, and would be facilitated by 
increasing the number of the telephones so as to enable each 
section to be connected with the Battery Commander. 

6. Ranges and Method of Fire Adopted. 

Though direct fire could be normally employed from each 
battery, it was considered wise to provide against targets being 
concealed by the smoke cloud during and after the gas and smoke 
attack. For this purpose, elevations were taken by level and 
clinometer and aiming posts were placed in position for day 
and night firing (with siege lamps). Clinometer elevations were 
taken direct off the gun beforehand, and charted for use in 
the attack. The screws controlling the elevation gear and 
tangent sight, were tightened previous to the action. 

These precautions proved invaluable, as direct aiming and 
observation were impossible for some time owing to the smoke. 

In one case an aiming was disturbed by a German shell. It 
was replaced as near as possible in the same position and the 
elevation checked by clinometer. 

7. Targets. 

When the assault was delivered the batteries supporting it 
opened fire on suspected strong points and machine-gun emplace- 
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ments in the second line, firing bursts and traversing for 50 to 
100 yards, in each direction. Next the communication trenches 
leading to the second line were vertically searched, traversing 
fire being employed. Finally the line of the railway to Fosse II 
was dealt with. 

Targets were detailed to sections, and the bursts of fire lifted 
so as to keep them ahead of our advancing infantry. 

At the opening of the attack the battery covering the defen- 
sive front, concentrated fire on selected points where machine 
guns were suspected. The front line and communication trenches 
south of the Double Crassier were traversed and searched and 
the Mine Buildings of Putts 16, Cite St. Pierre and roads in 
rear of the German line were fired on, range being taken off 
the map. 

Fire was concentrated for a period on the communication 
trenches leading to the eastern end of the Double Crassier at 
the request of the O.C. Sector, as it was reported that a counter 
attack was being launched through them. 

8. Observation. 

Observation of fire was difficult owing to the smoke cloud, 
and when that cleared owing to the ground being still wet. 
Observation was, however, possible from time to time on loop- 
holes, wooden posts, brick walls, etc. 

9. Movement of Guns Forward. 

Two batteries remained in their original positions covering 
the front, but that of the 141st Infantry Brigade, whose final 
objectives were found situated furthest from our line, was 
pushed forward early. Its sections were broken up and em- 
ployed to strengthen the firing and support lines. 

10. Ammunition Expenditure. 

The expenditure of ammunition by the battery of the 142nd 
Infantry Brigade covering the defensive front was about 8,000 
rounds per gun during the period, September 25th to the night 
of October 1-2. 

No figures have been received from the other brigades. 

11. Moral Effect. 

Both the 140th and 141st Infantry Brigades report that the 
sound of the machine gun battery firing over the heads of our 
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advancing infantry had an encouraging effect and added greatly 
to the confidence of the latter. 

(Sgd.) H. Hubert Hitchcock, 

Lt. Colonel, 47th (London) Division. 

G/503. 13/10/15. 

Appendix No. 33. 

ATTACKS OF THE GUARDS DIVISION NEAR LOOS. 

During the night (26th-27th) the 2nd Guards Brigade relieved 
portions of the 21st Division, that were holding the trenches 
near the Loos-La Bassee road. 

Monday — Supporting Attack. 

In the morning the B.M.G. Company Commander had 12 
machine guns on a front of just over 400 yards just to the north 
of the village; their role was to give covering fire on to Puits 
No. 14 bis and "B." Four guns, which were further to the north, 
had orders to closely support the attacking infantry, when the 
latter had gained their first objective, namely, Chalk Pit Wood. 

Consolidation of Position. 

After various fluctuations the attack finally came to rest 
slightly in front of and parallel to the southeast edge of Chalk 
Pit Wood. 

The four machine guns, whose teams had advanced across the 
open in extended order, to simulate the formation adopted by the 
infantry, were placed as follows: 

Two guns on the left, the exposed flank; they had alternative 
positions to enable them to cover a gap of about 900 feet which 
lay between Chalk Pit Wood and the troops further to the 
north. The third gun was by the southwest corner of the wood. 
The fourth was further to the southwest. In siting the guns 
care had been taken to avoid the single house; one gun was 
knocked out, because, as was afterwards noticed, its position 
was in line with the edge of the wood along which the enemy 
were traversing with shell fire. 

During the same afternoon the 3rd Guards Brigade advanced 
through Loos and by 6 p.m. commenced its attack on Hill 70, 
the 1st Battalion Welsh Guards leading. 
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Supporting Attack. 

Two machine guns went in close support of the attack. They 
kept away to the right flank in order to be able to bring cross 
fire on to the enemy's position. 

Consolidating the Position. 

While the battalion was reorganizing on the northwest slope 
of the Hill, the machine gun officer sent back for his other two 
guns. These four guns were placed about 60 to 80 yards apart 
to guard the right end of the line ; this end was supported by a 
gun of the 10th Hussars echeloned in rear. 

During the night two more machine guns were brought up; 
they were placed to flank the centre and left of the line. 

This end was supported by the guns of the 6th Cavalry Brigade 
in Loos. The remainder of the machine guns of the 3rd Guards 
Brigade were in or about the village. 

Tuesday, 3.45. 

Two companies of Coldstream Guards and a party of bombers 
were ordered to attack Puits No. 14 bis and Bois Huge at 3.45 
p.m. 

The attack was covered by the machine guns near Chalk Pit 
Wood, by those along the Loos-La Bassee road and by those of 
the 6th Cavalry Brigade. 

As soon as the infantry left their trenches, they were engaged 
by German machine guns at Bois Huge. The flash of an enemy 
gun firing due west was seen in the building near the Puits. 
Our magazine gun near the Chalk Pit opened fire on certain points 
in Bois Huge, at which movement had been noticed in the 
morning; this caused the enemy machine gun fire to slacken. 

Arrangements had previously been made for the two left hand 
guns (near the Chalk Pit) to move up in support of the attack, 
should it be successful. One of the guns at the right end of 
the line was to move along to replace the former. The attack, 
however, did not succeed. Our machine guns fired long bursts 
of fire to cover the retreat of the survivors. 

Appendix No. 34. 

ACTION NEAR THE HOHENZOLLERN REDOUBT. 

1. The following account of a bombing fight which took place 
near Huise and Hohenzollern Redoubt on October 8th, 1915, was 
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ceived from an officer of the 1st Guards Brigade M. G. 
pany. 

At 4 p.m. the Germans began a bombing attack and succeeded 
driving the regiment nearly out of 200 yds. of trench. I 
managed with a Corporal and a man to fix up a gun in a h; 
atrine where it was hidden from the Slagging and from wh 
could see their bombers down to their waists as they got up 
to a firing step, presumably to throw (they got up in threes). 
I got on to them at 100 yds. in short berths and could see them 
falling back into a trench. Another of my guns was on the 
same target from another point. This seemed to check their 
bombing and allowed our bombers to get going. 

2. Near the same locality our men were ordered to bomb 
Germans out of part of an international trench; this attack was 
to begin at dawn. Just before daylight a machine gun on a 
light tripod was brought up level with the barricade into a 
position where it was screened from rifle fire from the flank. 
When our bombers crept into the neutral portion of the trench 
the German bombers stood up on the firing step to throw direct 
on to our men. On each occasion they were knocked out by the 
machine gun. The M.G.O. stated that a Lewis gun would have 
been preferable for this job, as it could have more easily 
followed up the advantage gained. 

3. For the purpose of boring loopholes through traverses to 
able Lewis guns to co-operate with bombers, a M.G.O. state 

that he used a 3" square revetting stake pointed at one e? 
On one occasion he made a loophole 12 feet long: he found 
advisable to keep dipping the sharp end of the stake in water. 

4. Instances have occurred where it has been found inadvisa 
or machine guns to try to assist attacking bombers, fr 

positions in rear. On one occasion several casualties w 
caused amongst our men by one of our guns. 

5. The following ruse was noticed near the Hohenzollern 
Redoubt. A communication trench had been barricaded by us 
and by the enemy, the latter then filled the trench in for a lew 
yards behind their barricade and retired, making another jusi 
out of range of the former one. The block in the trench was 
covered by a machine gun placed in the eastern side of the Dump 
of Foss 8 at a range of 500 yds. Our men finding no en 
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